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ASTRONOMY 


LESSON 1 

The Study of the Heavens 


AsnuiNOMY is the sciciict: concerned with the 
study of the hciixens, of worlds beyond 
our own, of conditions that exist upon 
vast rolling spheres, many of them hundreds of 
limes bigger than the earth. It deals with 
hundreds of millions of suns, with woilds in the 
making, worlds dead and and, whirling frag- 
ments of worlds all passing above us from 
night to night. Myriads of suns aic pro- 

gressing through successive stales of stcllai 
evolution, from youth to old age ; there through 
inlcrmmable aeons they waste away. 

With all these things and more astronomy 
IS concerned. Jl endeavours to unravel the 
tangle of mysterious forces which fill space 
with eneigy and like a vast invisible mechanism 
hold together each fractional |iarl, no mattci 
how small, of our univeise, notwithstanding the 
tremendous speed with which each unit is 
travelling through an infinity of space. 
Astronomy has been built up through the ages 
to become one of the most exact of scicnces^ 
so exact that numerous celestial events that wall 
not occur until many years hence can be foictold 
to a minute, sometimes (as with eclipses of the 
sun) to a second or so 

To the naked eye of an observer on a clear, 
starlit night some 2,()(X) objects can be seen 
bespangling the heavens ; 
a good pair of field glasses 
will increase the number 
visible about 1 00-fold ; a 
powerful telescope will 
reveal the existence of 
scveial thousand v\herc but 
one IS visible to unaided 
vision. The number in- 
creases with each improve- 
ment 111 the powers of the 
telescope, so while about 
30,000 million suns arc at 
present known to enter into 
the composition of our 
galaxy, they are actually 
very much more numerous. 

With the exception of 
the sun, moon, and an 
occasional comet, meteor, 
or nebula, all celestial 
objects appear to the naked 
eye as points of light. This 
is because of their enormous 
distance which, notwith- 
standing the immensity of 
the objects, reduces them 
to an apparent width that 
is inappreciable to the eye. 


The telescope, and its accessories the 
spectroscope and interferometer, together with 
astronomical photography, have enlarged man’s 
vision so greatly that the astronomer is now 
equipped with the equivalent of an eye 45 feet 
in diameter. Vastly remote suns can now be 
measured, and the analysing “ eye " of the 
speclioscopc reveals much about them. With 
such instruments at bis disposal the astronomer 
experiences no dilTiculty in accurately dis- 
tinguishing between suns and worlds ; although 
both shine and appear to the naked eye as stars, 
only the suns, like colossal furnaces, shine by 
their own light. Worlds shine by reflected light 
from the suns round which they revolve-' They 
are always very much smaller spheres, piorc or 
less resembling the earth. Known woi^ds ate 
usually very much nearer to us than the j^uns. 

Planets and Satellites 

With those worlds which revolve round the 
sun astronomers are much heller acquainted, 
know ledge being derived from direct ohscr\alion, 
mathematical deduction, and mfeicncc based on 
theoretical considerations of known analogies. 
The worlds that revolve round the sun arc 
divided into planets and satellites, the latter 
being worlds that revolve round some of the 
planets. None of the satel- 
lites is visible to the naked 
eye except the carlh's satel- 
lite, the moon. Ciood field 
glasses will rcseal four of 
.lupiler's satellites ; a corn- 
par a 1 1 v c I v I a r g c asti o- 
nomical telescope must be 
used U) see more. So many 
celestial ohjcclsaic only just 
beyond naked-eve visibility 
that an ordinary telescope 
vmII help m identifying them. 

Were many of these 
“ points of light,” as they 
appear to unaided vision, 
only as near to us as the 
moon, spectacles of un- 
exampled grandeur would 
be presented. Saturn, for 
instance, a world 736 limes 
the size of the earth, would 
appear at times as shown 
in the illustration if it were 
miles away, 
which is the average distance 
of the moon. In large areas 
of sky the stars are so 
far away that only a dim 



SATURN is nearly 8(K) inllUon miles 
distant from the earth. Were it us 
near a.s the moon it would present to 
us the mugnitirent spectacle depicted 
in this drawing. 


only 238,860 
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THK MILKY WAY. As seen by the nnkecl eye, tbe Milky Wav appears as a luminous belt of faint Ijfrlit 
siretchinp across tbe sky at niKlit. Could this’ belt with its curious structure be viewed from outer space, 
»r would be seen to^ l>e composed ol streams of iiuiunierable stars, condensed clusters and star-clouds, 
Ihe whole arranged in the form of a revolving spiral. In one of (he clusters our solar system is considered 
lo be situated, as indicated at A. On the right is a small portion ol tbe Milky Way as revealed by 

photography through a powerful telescope. 


light is seen vvitli the nykcci eye. Such a region 
is the gicat belt constituting the Milky Way ; 
the illusiration on the right, above, sliows a 
small portion as revealed by photography 
through a powerful telescope. I {very dot there 
represents one of the two thousand million 
suns known to astronomers. The space beyond 
seems hnldcn by their numbers, yet the indi- 
\idual suns arc relatively as far apart from one 
anolhei as our sun is distant from the nearest 
slais or suns in our region. Beyond them again 
are \ast galactic systems. 

On any cloudless and moonless night one can 
sec between 1,500 and 2,000 points of light 
collectively know'n as stars, spread over what 
appears lo he a great dome or hcmisphcic. The 
ancient astronomers originally regarded the 
latter as solid — hence Us name, tirmament. It is 
now known to be illimitable space extending lo 
unfathomed depths, the stars being, with few 
exceptions, suns at various and immense 
distances. 1’hey all appear to the naked eye to 
be still, and to remain in the same relative 
position to one another from night to night, and 
they are called fixed stars. They are not 
actually fixed, but the term is still used to 
distinguish them from the planets. 

The planets may be regarded as worlds ; they 
shine by the reflected light from our sun, and 
are very much nearer lo us than any of the 
other stars, which arc suns Far more distant 
than our own. Only five planet.s are ordinarily 
Visible to the naked eye, i.e. without optical aid, 


though two more that are very faint can be seen 
if their position is known, and more still with an 
astronomica I telescope. 

The student should soon be able to dis- 
tinguish the planets or worlds from the stars or 
suns by their movements. The four planets 
Venus, .kipiter. Mars, and Saturn are the most 
leadily identified by their brilliance ; the first 
three appear to be brighter than any of the 
other stars. Other aids lo idcnlilicalion are 
their steady, continuous light and the com- 
parative absence of the .sciniillalion, or twinkling, 
so characteristic of the starry suns. 

Star C roupings 

The largest number of stars that can be 
observed by the naked eye on the clearest night 
is about 2,000. This represents the number 
visible at one time, when we sec only the 
hemisphere or one-half of the entire heavens. 
The other half reveals approximately another 
2,000 stars. In the British Isles most of these 
may be seen in the following circumstances. If 
the student faces south at, say, 8 o'clock in the 
evening, and takes note of the positions of many 
of the more prominent stars, which are arranged 
in easily remembered geometrical patterns, and 
then again looks for those same stars about 
midnight, it will be observed that the whole 
concourse of stars has moved from east to west 
to the extent of about one-third of the whole 
expanse. This will vary according to the altitude 
of the star, being greatest for those farther south. 
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Those stiirs that were near the eastern 
hon/on will by midnight be high up and 
approaching due south, while those that were in 
the south will be seen to be descending to the 
west, and in the course of another four hours 
will have vanished below the horizon. I’hus the 
whole celestial sphere will appear to be revolving 
from east to west, with the result that, if the 
student takes note of all the stars that arc 
visible to the east, south, and west of him at 
() o’clock on a winter's evening, and compares 
them with all those that occupy the same sections 
of sky at 6 o’clock on a winter’s morning, 
he will see that they arc totally dilTerent. 

1 resh groupings will have taken the place of 
those present in the evening sky, while those that 
were in the north-west portion of the sky will 
have changed places with those that were in the 
noith-cast poition. 'I'he star-maps in pages 1735 
and I73h present a picture of the chief stars to 
be seen on each occasion in January. 

Circumpolar Stars 

1 here are approximately another 1,000 stars 
which remain for ever out of sight of the observer 
in Bi I lain and can be observed only by travelling 
to a place south of the equator. All the stars 
that pass near the zenith or overhead point, 
however, together with all those to the north of 
It, arc always visible (Ui any line night ; it is only 
their position relative to the northern horizon 
that changes. The stars within this region are 
said to be cir{ iinipolw . 

fhe heavens as levcalcd to the naked eye 
were all that was known to the astronomers of 
( ha Idea and t gypt of 5,000 years ago. 'this is 
why the constellations, particularly those of the 
zodiac, i e the twelve constellations through 
which the sun appears to pass in the course of a 


year, constitute the basis of the most ancient 
astronomy. The chief constellations consist 
mostly of conventional star groupings associated 
with imaginary figures of mythological beings, 
both animal and human. In ancient times they 
had an impressive symbolical meaning, and 
represented some deity or annual event con- 
cerned with the sun god or moon god. Thus it 
was that astronomy was intimately connected 
with the religions of most ancient peoples. So it 
has continued to the present day. Faster, for 
instance, is fixed by the occuncncc of the first 
full moon after March 21. 

Myth and Mysticism 

Not until the time of the Greeks did astro- 
nomy begin to emerge from the realm of myth 
and mysticism, though for long the earth was 
still regarded as an enormous flat disk encircled 
by an ocean that lost itself in mystery just as did 
the sky above. The solid lirmament conception 
gradually gave way to scienlilic reasoning. The 
ideas of Empedocles (450 a.c .) and Plato (427 
347 H.c.) led to the belief that the earth Imight 
be a sphere in space. Pythagoras in the 6lh 
century n.c . has been credited wath a similar 
idea in connexion with his famous theory of the 
“ harmony of the spheres.” 

In the time of Aristaichus of Samos (310 230 
u.('.) a true conception of the earth's place in the 
heavens w'as first evolved. I rom Aristarchus' 
one surviving work it appears that he held the 
opinion that the earth was a sphere in motion 
round the sun. Succeeding ages would not 
accept his scienlilic leasomng, and for eighteen 
hiindicd years mankind clung to the erroneous 
idea that the earth was the centre and all- 
impoitanl pivot of the universe, around which 
everything else i evolved. 


LESSON 2 

Ancient Astronomy, and Pioneers of the New 


H in*AR(’Mus, the greatest astronomer of 
antiquity, who nourished in Rhodes in 
the second century n.c ., adhered to the 
idea of a lixed earth, although by prolonged 
observation he decided that sun and moon 
moved at varying speeds, and that at certain 
limes the latter was nearer the earth than at 
other times. As the result of his discoveries, 
astronomers were enabled to predict when 
eclipses of the sun would take place- -a matter 
of consideiablc moment in those days, when 
eclipses wcic viewed with apprehension as 
presages of dire misfortune. 

The astronomy of the ancients was consoli- 
dated by Claudius Plolemaeus, or Ptolemy as he 
is commonly called, about a.d. 150, in his book 


called the Ahmi^c.sL For 1,400 years the 
Alnuif^cst was the textbook of astronomy, and 
the system described therein goes under the 
name of the Ptolemaic, although Ptolemy was a 
compiler rather than an original thinker and 
observer. The Ptolemaic conception of the 
universe is shown in page 1685 ; the earth is fixed 
in the centre, the other heavenly bodies moving 
around it in circular orbits. 

The sun, moon, and planets were supposed to 
be each attached to rotating crystal spheres, 
which in turn, together with the earth, were 
contained within an immensely larger sphere 
to whose inner surface were fixed the outermost 
stars. The eccentric motions of the planets 
(Gr. planctes, wanderer) were accounted for by 
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Ancient Astronomy^ and Pioneers of the New 


supposing them to move in small circles whose 
centres themselves revolved about the earth. 
This epicyclic motion is explained in the 
diagram below. 


Copernicus and Brahe 

This ingenious and complicated system 
became somewhat modi lied m the course of 
centuries, as observation revealed its inaccura- 
cies and inadequacy. As early as 1440 Nicolas 
of Cusa, a cardinal of Ihc Church, wrote : “ I 
have long considered that the earth is not fixed, 
but moves as do Ihe other stars " ; and m 1543 
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between the Ptolemaic and C’opcrnican systems. 
It was not generally accepted, but Brahe's 
numerous accurate measurements and observa- 
tions led directly to the discovery of the 
fundamental laws of the universe, and of the 
reason why the planets travel as they do with 
varying speeds round the sun. 

Kepler and Galileo 

This discovery was due to the genius of a 
pupil of Tycho Brahe, .lohn Kepler (1571-1630), 
who undertook to calculate from those obser- 
vations how the planets ought to move round 
the sun in order at all times to appear in the 
positions they do from the earth. The laws of 
Kepler are three in number : 

1. The orbit oT lmcIi plaiiL't is mi ellipse Imvini^ the 
sun 111 one of the loci 

2. As a planet moves round the sun, the areas 
P.r.S, etc , shown in tlie an.ompanyint; diagram) 
described bv its radius vector, i c the space enclosed 
between lines tlrawn Irorn the Tocus (S) to two 
successive points (P,, P;,. etc ) in the planers p.ilh, 
arc proportional to the lime taken m describing 
them , or, to put it in olhei words, ils r^idius vector 
sweeps over cquLil areas in equal times 

3. The square of llic time m which each planet com- 
pleles Its orbit is proportional to the cube ot Us 
mean distance from the sun. 
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I)IAGR\M OP I:PK'Y(T3C MOTION. 
According' to this tIuMiry, planets revolve round 
a point which itself revolves round the earth, 

Nicolaus C opcinicus puldishcd his great work. 
Dc Rcxolulioiiihus Oih'mni Coplcsthtm (('on- 
cernmg ihc Revolutions of (. cicstial Spheres), in 
which he tlemon.slratcd that the .sun is the 
central body in our univc/.sc, and that round it 
icvolvc the eailh and the olher planets. 

lyeho Biahe (1546 16(31) lefuscd to accept 
the Copcrmcan theory, lie had made very 
exact mcasuiemcnis of the motions of the sun, 
moon, and planets ; his instruments weic far 
more accuialc than any used before, and he 
considcMcd that if the C'opcrnican system was 
correct, the wide arc produced by the earth’s 
motion round the sun should have made the 
apparent places of the stars change annually, 
whereas they did not appear lo do so. It has 
been learned since that their positions do change, 
but so slightly, owing lo their distance, that a 
telescope is needed to leveal the shift. 

So much m Ihc C’opernican theory 
was incontestable that Tycho Brahe 
devised a theory which still left the 
earth as the all-iinportant centre of the 
universe, while the sun, which he 
regarded as at a very great distance, 
revolved round the earth. The moon 
did likewise. The planets he con- 
sidered to revolve round the sun. This 
was the Tychonic system, intermediate 


This third law shows that there is a delinitc 
numerical relation betw^een the motions of all 
the planets, and that the lime which each of 
them lakes to complete its orbit depends upon 
Its distance from the sun. Why Ihe planets 
should obey these so-called laws was not 
known, owing lo the fact that the force of gravi- 
tation had not then been discovered, but these 
laws propounded by Kepler enabled asiiono- 
mers to predict where a planet would be at a 
Slated time. 

About the same time Cialilco Galilei (1564 
1642), a native of Pisa, heard that a Dutch 
instrument-maker had discovered the pnnciplc 
of the telescope for magnifying objects, an 
elaboration of the magnifying glass invented 
by Roger Bacon ic. 1214 94). Galileo con- 
ceived the idea of applying the principle lo 
magnifying the stars. By experimenting with 
a convex lens and a concave lens lilted into 
a tube, he succeeded, in 1609, in constructing 
the lirsi astronomical telescope. It magnified 
only three limes, so he ground and polished 
olher lenses and made a telescope magnifying 
eight limes 

The planets were then found 
lo be perceptibly ddfercnl 
from the stars, and instead of 
points of light, tiny disks were 
revealed. Then Galileo con- 
structed a telescope that mag- 
niiied 30 times. He turned it 
on Jupiter on .l,an. 7, 1610, and 
saw, instead of a point of light, 
a world with a disk almost as 
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large as Ihc moon appears to the naked eye. but when Saturn was observed in I6i0 it 
This was expected from his preceding observa- presented an unexplainable slate of things, 
lions, but there on the left side were two brilliant Through the imperfections of those early lenses, 
points of light and another on the right. A Saturn appeared to be a disk similar to Jupiter 
few days later a fourth appeared, and from but accompanied by two lessor disks, one on 
evening to evening they changed places around each side. lJunng 161 1 the lesser disks became 
the large disk of Jupiter. Galileo called them smaller, and in 1612 they vanished altogether, 
the Medicean stars. Later it was realized that but without revolving round Saturn. This 
they wcic moons, and Jupiter is now known to appeared toconllict with the Copcrmcan theory, 
have cjghi other, though much smaller, moons: flicn after a year or two the disks both re- 

thc first four arc called (he Galilean moons. appeared, and began to grow, until they finally. 
When Venus was first observed by Galileo, in ^'f^cr a few years, appeared like two handles. 
September 1610, it appeared like a half-moon. The planet was studietl for nearly half a 
and then during succeeding weeks it gradually centiuy, and through better telescopes, before 

changed into a crescent Thus it was seen that Christian Huygens (1629-95), a Dutch 

Venus exhibited phases similar to the moon, a astronomer and physicist, thought out the true 

fact which conMrmed the Copcrnican theory. explanation in 1655. This was that Saturn was 
Since this claimed that Venus revolved round the suiiounded by a thin flat ring separated Horn 
sun in an orbit within that of the earth, Venus the body of the planet by intervening space, 
would gradually come between the earth and the Thus was another objection to the Copemican 
sun. and so exhibit phases. theory swept away. Mars and Mciturv, 

So far the glimpses at other worlds had been together with Venus and Jupiter, had peen 

Mhal might have been theoretically expected, found to substantiate it further. \ 

LESSON 3 

Mathematics of the Universe 

K hmi-r had shown how the planets moved mathematicians had similai ideas, C hiei among 
according to the three laws, but what them were Sir Chrislophei Wien (16J2 1725), 

made them do so was a problem. Rdmund Halley (1656 17J2), and Sir Isaac 

Descartes (1596 1650), a French philosopher, Newton (1642 1727). 

pKipounded his iheory of cthfieiil vortices to |, h;,a already heen learned th at il was 
account lor it, and this was generally accepted possible to account for the oibilal motion 

by thinkers. I hen the idea arose that it might world and the planets by supposirm 

he gravity, oi the weight oi the planets tailing them to be subieet to a force which attracted 

toward the ^lln smiilar to the way in which (hem to the ccntie of the sun, just as il was 

piopelled bodies fall low'ard the ground. known that the earth atli acted bodies to its 

Galileo had discovered, long before, the first ccntie as if a gigantic lodestt>ne were there, 

law o( motion, that a body will continue to This pulling to earth which gave bodies their 

move always in a straight line unless it is weight was know'n as gravity , thus giavitation 

deflected by some external force. A body as an ichui was not discovered by Newton, 
propelled from the ground always leturned to 

it after travelling in a tangent — a thrown ball, Newton's Calculations 

lor instance. It was supposed that some force The idea needed delinmg matheiiiatically, so 
at the centre ol the earth caused (his, for the that it could be proved experimentally in any 
law of giaviuition had not yet been discovered. lest ease. Newton set himself to do this in 1665. 

He knew the rate at which a body will fall 
Universal Gravitation to the ground at the earth's surface, and he 

1 1 could be mathematically shown that if decided to find out the rate at w hich the moon 

only the ball could be propelled fast enough it should fall toward the earth if the same force, 

vyoiild remain suspended and continue travel- that is, gravity, was deflecting it. It was most 
ling round the earth, provided that it met no important that the distance of the moon should 
air or other hindrance. Huygens, in 1671, be known accurately. Newton based his calcu- 
propounded the laws which govern a body lations upon the accepted distance of 30 times 
travelling in a circle, showing that it was subject the earth's diameter. Thus far it was correct, 
to a force similar to gravity. Robert Hooke but unfortunately the earth's diameter was 
(J635 1703) had already conceived the true idea considered to be 6,900 miles instead of 7,927, 
of universal gravitation, but from lack of an error which threw all Newton's calculations 
mathematical ability he was unable to frame out, and he concluded that the moon was not 
a law to pjovc it. Other astronomers and pulled by gravity toward the earth. 
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roPRRNicus rvcHo hrahe galileo 


RAMGUS astronomers. Copernicus (1473 1543) proved that Ihe sun, and not (he earth, was 
the centre round which the other planets revolved. Tycho Brahe (1546-1601 > hy his accurate calculations 
paved the way for Kepler (1571 1630) and Galileo (1564 16421. 



10ll\NN KERLER SIR ISAAC NEWTON JOHN KLAMSTEEH 


Kepler was the first to discover (hat a planet's orbit is elliptical. Galileo established the ('opernicaii 
(heor) and, like Kepler, enunciated the principles on which Newton (1642 1727) based his exposition of 
the laws of (;ravit>. M.inisteed (1646 1710), first Astronomer Royal, CHlalf»Kued the hxed stars. 



EjDMDNl) HALLEY MARQUIS DE LAPLACE SIR JOHN HERSCHEL 


Halley (1656 1742), Flamsteed's successor, observed the comet that hears his name and predicted the 
date of its return. Laplace (1749 1827) was the greatest mathematician of his time. Herschcl (1792 
1871) did brilliant work in manoina the heavens : his father and aunt were also notable astronomers. 
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He abainloiieil the pioblem for 16 years. 
1 hen, becoming aware that Picard, a French 
astronomer, had m 1679 found that the earth’s 
diameter was nearly »,000 miles, Newton 
recomputed his former ligurcs and discovered 
that after all the moon did fall towards the 
eaith as if siib)ect to the force of giavity. Then 
he arrived at the fundamental law that holds 
the LiniNcrse together, that “every particle of 
matter m the universe attracts every other 
particle with a force varying inversely as the 
sc|iiare (d' the distance between them, and 
directly as the product of their masses.” 

riie Moon’s Velocity 

To understand how, in accoi dance with the 
foicgoing lau, the moon continues to fall 
towards, and yet never reaches, the earth, the 
student must lemember that the earth is a 
sphere and the moon distant from it on an 
average 2,hS,S6() miles While a body will fall 
to the earth at the rale of about 16,'.. feet 
in a second when near the earth's surface, it 
will fall at the rale of only of a foot 

at the distance of the moon, because the moon 
IS 60 times farther away from the earth’s centre 
than IS the earth’s surface, and is therefore 
alt I acted .'^,600 times less strongly. In one 
second the moon covers 3,350 ft. of its orbit 
It IS easy to calculate that at the moon's dis- 
tance a deviation towartls the earth of m\oo 
of a foot in every 3,350 ft. is just siillicient to 
convert straight-linc motion into circular 
motion, thus the moon’s velocity is so nicely 
balanced to the earth’s gravitational pull that, 
apait liom minor variations due to other 
graviialion.il pulls and subject to the laws of 
Kct)ler, il nc\er reaches the earth but perpetually 
encircles it 

tangential Fall of Celestial Bodies 

'fhe student may thus learn, as Newton did, 
(hat the force which keeps the moon always 
falling to the earth also keeps the planets 
always falling towaid the sun in the .same 
mannci. Il must, however, be remembered 
that the fall takes the form of a tangential 
cm VC which is a compound of the body's 
initial velocity and the gravitational pull from 


the centre of attraction, with the result that the 
body moves in a closed orbit. 

The story that il was the fall of an apple 
which resulted in Newton’s discovery of the 
law of gravitation may be true, but it is improb- 
able, because the apple's perpendicular fall was 
totally dilTerent from the tangential fall of 
celestial bodies : moreover, the cause of the 
apple's fall was regarded as already satisfactorily 
explained by gravity from the earth’s centre. 

I'hc c|ues(ion was nol whether the earth's 
gravity altracled terrestrial things, but whether 
gravitation caused celestial bodies to travel 
as they arc observed lo do. Newton discovered 
the law concerning the latter, and it was m- 
coiporated with other discoveries in his great 
work, Philosophiac NaturaHs Principia Maihc- 
niutica. 1'his. generally called the Principia, was 
printed and published at the expense of Halley 
in 1 686 87. ^ 

Exact Movements \ 

The book has provided the basis f\>r all 
calculations of the movements, not odly of 
the planets, satellites, and other bodies of the 
solar system, but also of the distant stars and 
remote clusters far beyond our sun, whcie the 
same laws operate. So exact are their move- 
ments m accord with Newton’s laws that ever 
since it has been possible to foretell, by means 
of a few observations, the positions of the 
celestial bodies at different limes far ahead. 
Thus the tables of the sun, moon, and planets 
are prepared years m advance lor the Nautical 
Almanac, at the Greenwich Observalory. This 
tells the navigator exactly wheie the sun, moon, 
and planets aie lo be found at a certain lime, 
this information enabling him lo determine his 
position at sea. 

The improved mathematics of the 2()lh 
century accounted for some unexplained dis- 
crepancies revealed m matters unknown in 
Newton’s day and to he perceived only by the 
extreme accuracy of present-day observation. 
They are too small, however, to affect ordinary 
mathematical calculations appreciably. They 
have been accounted for in Lmstem's theories 
of relativity. 


LESSON 4 

What is Known about the Sun 

B v lar the most important member of the as a flat disk, but through an astronomical 

solai system is the sun, not only on telescope fitted with a sun prism, il is seen to 

account of its immensity and enormous be an immense globe. So immense is this 
mass, with its rcsultaiU gravitational pull globe that were it hollow, it could enclose the 

which keeps all the planets in their paths, but material of 1, 300,000 bodies the si/e of the 

also because no life would be possible on earth earth. So huge is it that were the earth at its 

without Its continuous light and heal. centre, the sun's surface would be nearly 

As seen by (he naked eye, the sun appears 430,000 miles above us. and since the average 



total eclipse of the sun 

ILisod on a phoiopraph taken at OiRgleswick Yorkshire, on June 29, 1927 this Plate 
(li^pla\s the inner corona and the solai prominences Only a total eclipse allows these 
iinniLiisc lonRiiC'. ol vivid llarne lo he ilirecilv photogiaphed One of them viewed 
Ihioiiidi the spectroscope, is seen on the other side of this Phiie 
of r//i' A\tn>notnii fioxtit ()h\fr\ iilorv 
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SOLAK PROMIM'.NC K, 

I he Min’^ violoni outpoiii mils of luminous gases (prominences) is well seen in this calcium iirominenee, 140.000 
miles high, taken Irom a photograph through the spectroscope at two positions in the violet region 1 he small 
gieen sphere tepieseiUs the eaith on the same scale. Scr cilu) preeeJing Plate 
Mnunt \Vtl\fm ()h\fi vutitrv 
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What is Known about the Sun 


distance of the moon 1^= 238,860 
miles from the earth, it follows 
that the moon would revolve 
far down within the sun. 

The sun’s diameter is about 
864,000 miles. Jf this were 
represented by a globe a foot 
in diameter, the earth would, 
by comparison, be represented 
by a liny sphere less than an 
eighth of an inch in diameter; 
by placing this nearly lOS feet 
away from the globe repic- 
senting the sun, we should then 
have the proportionate distance 
of the earth from the sun. 

This amounts to an average 
of 93,00.‘S,000 miles, which is 
usually described as the mean 
distance, for because the dis- 
tance of the earth from the 
sun is continually changing 
from day to day between two 
estremes, the aveiage, or mean, 
is stated for purposes ol com- 
parison. 

This applies to all other celestial bodies, 
unless the maximum and minimum are given 
These distances are given as from the ceUre 
of the sun to the centre of the earth Celestial 
distances are always given from centic to cent re 
of spheres. This figure of 93, 005, OCX) miles, 
the niost acciiiatc yet obtained, having a 
possible uncertainty eiihei way of only 9,000 
miles, was determined by 1942 by Sir H Spencer 
Jones (British Astronomer Royal 1933 55) from 
data based on the co-opcralivc work of 24 
observatories all over the world in 1931, the 
year in which the tiny asteroid Eiros achieved 
its latest near approach lo the earth, 

Sun’s Rotation 

That the sun rotates on its own axis is not 
obvious lo the eye, but observed telescopically 
il IS seen that sinking details on its surlacc 
travel across its disk fixim cast to west, t xact 
measurements have shown that dinTercnt parts of 
the sun's surface travel at dilfereni rates and 
that the lolaiion period vanes according to 
latitude. At the sun's equator it amounts lo 

25 days I hour At latitude 30 degrees north 
or south the rate of the sun's rotation is about 

26 days 6 hours. In latitude 40 degrees it 
averages about 27 days 12 hours, nearly 31 days 
for latitude 60 degrees, and about 34 days m 
polar regions. 

I'he sun’s surface is called the photosphere, 
or spheic of light, and it consists of incan- 
descent clouds Hoaling in a less luminous 
but fiery atmosphere. It is intensely brilliant, 
ow'ing to the very high temperature, between 
5,500 and 6,000 degrees Centigrade , the most 


brilliant electric light appears 
black by comparison when pro- 
jected against the sun's photo- 
sphere. Ob.servcd through a 
powerful telescope this is seen 
to be covered with still more in- 
tensely bright patches resemb- 
ling luminous granules, which 
are usually about 500 miles in 
length. They are in places 
assembled together m long 
streaks called lil aments and 
resembling w'illow leaves ; ac- 
tually they arc incandescent 
cloud formations produced by 
metals m a slate of vapour, 
changing rapidly in shape and 
position. 

Sun Spots 

The sun’s surface is mottled 
with very bright streaks and 
patches called faculac ; they aic 
less apparent toward the (.entre 
of the disk, but very much 
in evidence around what arc 
known as sun spots. These arc storm centres 
and cyclones of incandescent vapours They vary 
greatly in diameter, from less than 500 miles tvi 
occasionally 50.000 miles ; the whole earth 
could be lost in one of these storm aicas 
They appear and sometimes disappear in a 
few days ; others persist for months -on 
one occasion, m 1840 41, for 18 months. 
It IS partly by these persistent sun spots that 
the sun's rotation in various latitudes has been 
accurately measured. 

Terrific Cyclones 

In appeal ance a sun spot consists of a 
relatively dark central part, called the nucleus, 
surrounded by a bolder relatively less dark 
though these apparently dark areas ate still 
brighter than almost any illuminant that can be 
produced on earth. The sun has to be uriiticially 
darkened both for observation and loi photo- 
graphy. The shaded area surrounding a group 
of spots, which IS the disluibed storm area, 
is sometimes as much as 150,000 miles across. 

These spots can he seen to develop by a 
gathering of brilliant faculac ; then small dark 
spots appear ; these develop and coalesce, 
and the brilliant granules become changed into 
filaments and converge inwards towards the 
centre, taking on a more or less rotary 
movement. This is the cyclonic motion, which 
is usually concentrated in two main spots, one 
called the leader, the other the follower. Speeds 
of a thousand miles an hour arc often witnessed, 
the changes being considerable even in half 
an hour, and these terrific cyclones sometimes 
persist for weeks 



CORON.\. The niaKniHcent 
spectacle afl'orded by the corona 
nhii'h surrounds the sun, as 
it appeared in the total solar 
eclipse ul May 28, 1V00. 
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SUN SI’OTS AND A TOTAU KCUPSE. 
Spi'CfroNCopic photourapli taken at a time of 
maxiiiium sim-spol activity. I he light patches 
which surround the apparently dark .sun-spot 
\ortices are violently disturbed eruptive areas of 
cyclonic uctiuty. f'liese break through the clouds 
of' glowing caleiuiii vapour which covers the sun 
beneath the enveloping helium and hydrogen. 
Note the solar prominences (A) erupted from the 
chnmiospliere. Note, too, that the solar east 
and west, seen through the telescope, are reversed. 

S\in spots show lh,tl llic sun has a stormy 
period followed by a quiescent one. It was dis- 
ctivcrcd by Schwabc ol’ Dessau in 1843 that the 
numbers of spots penodically increased and 
then decreased over a period of between 1 1 and 
12 years from maximum to maximum. At the 
lime of writing, the last minimum occurred in 
1^)54, and a maximum is expected in 1958. 
Usually maxima occui' four years after a minima, 
the other seven yeais ol“ the whole cycle being 
occuj^icd by a decline slower than the rise. At 
minimum, all spots may vanish for weeks or 
longer. When they reappear, these solar 
storms begin in high latitudes, and in the course 
of the next three or four years they increase 
towards the equator, and at the time of maximum 
as many as a hundred may be seen stretching 
across the equatorial belt of the sun, 

riic C hroniospherc 

Above the photosphere of the sun is another 
atmosphere, called the chromosphere, which is 
composed mainly of flaming calcium, hydrogen, 
and helium vapour, extending above the photo- 
sphere to a height of between 10,000 and 12,000 
miles and m eruptive outbursts for hundreds 
of thousands of miles. This is the region of 
scarlet light, hence its name chromosphere, 
or sphere of colour. Hydrogen predominates 
in the highci levels of this fiery atmosphere. 


The lower portion is called the reversing layer, 
because, when at the moment of totality during 
an eclipse of the sun a spectroscope is analys- 
ing its light, a transformation takes place. 

All the dark lines which normally are in 
the solar spectrum suddenly flash out in 
brilliant colour against the dark background 
which has replaced the normal spectrum band. 
This reversing layer is a region of denser 
atmosphere than the chromosphere, extending 
probably not more than 500 miles above the 
photosphere. The spectral lines show it to be 
composed of the vapours of numerous 
elements. 

Among the important elements discovered 
in the sun are silver, tin, lead, sodium, potas- 
sium, silicon, zinc, magnesium, iron, alumin- 
ium, nickel, oxygen, titanium, manganese, 
chromium, cobalt, zirconium, vanadium, 
cerium, neodymium, lanthanum, scandium, 
carbon, yttrium, strontium, barium, ttallium, 
lithium, copper, and others, indudijng the 
calcium, helium and hydrogen present', in the 
higher atmospheric layers. Over 67 elements 
arc known to be present in the sun. 

jses 

Much may be discovered during an eclipse, 
when the moon's dark body is interposed 
between earth and sun, so that a greater or 
lesser portion of the latter is hidden From 
our world. 

If the earth, sun, and moon moved in the 
same plane, there w'ould be a solar eclipse once 
a month, at each new moon. But the moon 
moves III an orbit inclined at an angle of a 
little more than five degrees !('» the plane of 
the earth's path, or the ccliplic as it is called, 
and so there can be an eclipse only when the 
three bodies are approximately in a straight 
line at the moment when the moon crosses 
the plane of the ccliplic. The points whete the 
moon crosses the ecliptic are called notles, and 
there is an eclipse of the sun each time the new 
moon happens to be at one of these nodes. 

Partial eclipses lake place when the new 
moon is not quite at the node. Annular 
eclipses are observed when the moon is loo 
far from the earth to hide the sun completely. 
(The distance of the moon from the earth 
varies from 221,463 miles to 252,710 miles.) 

Total eclipses of the sun are eagerly looked 
forward to by astronomers, but unfortunately 
they are of short duialion, lasting only from 
one second up to 7^ minutes. In the latter 
ease the shadow band cast by the moon covers 
a belt 167 miles wide and sweeps across the 
earth from west to cast with great rapidity. 
Total eclipse is visible only from places swept by 
the shadow, but beyond the belt, for a distance 
reaching to as much as 2,000 miles, the sun is 
seen in a state of partial eclipse. 
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There must be at least two solar eclipses in a 
year. There may be five. Total eclipses are 
much rarer for any given place than partial 
eclipses. The last observable in London was 
in 1715 ; the next visible from London will not 
take place until June 4, 2151. England was in 
the shadow zone of a total eclipse on June 29, 
1927, and will be so again on August 11, 1999, 
when in Devon and Cornwall the shadow will 
last for two minutes. On June 30, 1954, a few 
seconds of totality were observed in the northern 
Shetland Islands. 

Discovery of Helium 

On the shoit occasions when the sun has been 
completely eclipsed some remarkable scientific 
discoveries have been made. The corona 
and prominences which puzzled the observers 
of the 1706 and 1715 eclipses were proved by 
the Spanish eclipse of 1860 to be definitely solar. 
During the total eclipse of 1868 the spectroscope 
was applied to the prominences, with the result 
that these were proved to consist of glowing 
gases, one of which was hydrogen ; and a 
bright yellow line m their spectrum was found 
by Sir Norman Lockyer (1836 1920) to belong 
to a d liferent clement, to which the name 
helium was given. It was not until 1894 
that this clement was found by Sir William 
Kamsay (1852-1916) to exist also on the earth. 


The eclipse of May 29, 1919, provided an 
opportunity for testing Einstein’s prediction, 
based wholly on theoretical reasoning, that 
light is subjected to deflection by gravity. 
Two parties of observers left I'ngland, one going 
to North Brazil and one to Principe Island off 
the African coast, and in both cases the observa- 
tions tended to confirm the Einstein theory. 

The Corona 

During a total eclipse the solar prominences 
— great tongues of vivid flame rising sometimes 
to a height of 400,000 miles above the sun’s 
surface, with a velocity of 250 miles a second— 
can be cleaily observed. The corona appears 
then most clearly as a halo of light extending 
into outer space for two or three times the 
diameter of the sun. Through the spectroscope 
It is revealed as consisting of glowing gas of an 
extreme tenuosity, now known to be the vapours 
of iron, nickel, and calcium at a temperature of 
about a million degrees. 

Sun-spot phenomena are often accompanied 
by and followed by electrical disturbances and 
violent magnetic stonus on earth, due apparently 
to electro-magnetic radiations and corpuscular 
particles from the sun-spot regions. A 27-da> 
recurrence of magnetic disturbances has been 
frequently noted, corresponding to the time 
taken by the sun in its rotation. It has also 



WHEN THE MOON BLOTS OUT THE SUN. I'liis diagram represents the solar eclipse of January 24, 
1925. It ^i11 be seen that the track of the shadow of solar eclipse, extending from western Canada to 
the north of the British Is1e.s, is very narrow compared with the oval area embraced by the oartial eclipse. 
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been observed that magnetic storms increase 
and decrease m correspondence with the 1 1-year 
cycle of sun spols. 

I ight and heat arc the most obvious forms of 
solar energy, without which the earth would 
be a sterile globe with a temperature approach- 
ing absolule zero a globe on which not only 
water but even the air would be frozen solid. 
The quantity of heat which the earth receives 
from the sun in a year is sulTicient to melt a 
sheet of ice 200 feet thick over its whole surface, 
tvery square foot leccives annually enough 
energy fiom the sun to raise a weight of 100 
tons to the height of a mile. 

Source of fhe Sun’s Energy 

riic source of this energy was for long a 
puzzle. It cannot come from ordinary com- 
bustion, as in a rurnacc : if the sun were 
entirely composed of the most concentrated 
fuel, together with enough oxygen to burn it, it 
could not have shone at its present rate through 
human history. I ven the energy derived from 
contraction, as the gases in a primitive dilfusc 


sun fell in towards the centre and converted 
their motion to heat, would not last for more 
than 50 million years ; whereas geological 
evidence shows that the sun has been shining 
for much longer than that. 

Loss of Mass 

It is now known that at the high temperature 
of -TS million degrees Fahrenheit in the sun's 
interior, hydrogen atoms collide with such 
violence that they break up into their con- 
stituent particles. These can then reunite, in 4 
process not discovered until 1939, into helium 
nuclei, with a small loss of mass. This small 
mass is, according to the theory of relativity, 
equivalent to a great release of energy. That 
this process of fusion of hydrogen into helium 
can indeed produce large quantities of heat has 
been impressively demonstrated in the hydrogen 
bomb. The loss of mass, though it must 
amount to over four million tons every second, 
is relatively so small that the sun can a If 01 d it for 
thousands of millions of years into lhc\fLiture, 
shining steadily at its present rale. \ 


LESSON 5 

Einding the Sun’s Distance 


A l celestial distances are based upon one 
measured standard called the astronomi- 
cal unit. This consists of the distance 
of the sun from the earth, the sun being the most 
important star for us and the earth the most 
important world to us ; their distance apart has 
been made the all-important “ foot-rule,” so to 
speak, of astronomical measurements. 

Once the distance of the sun is known, it 
becomes possible to dctcmiTne not only the 
distances in miles of many other celestial 
objects but also their relative sizes. Their size 
or volume follows owing to the fact that the 
ahsolutc nniffnitude of a body is arrived at, by 
calculation, from its observed apparent fuaftni- 
tudv at a certain distance. This distance, if 
known, plus certain other considerations in- 
volved in the body's appearance, permits calcu- 
lation of its absolute or real magnitude, with 
a very close approximation to the actual size, 
even of remote stars. The veracity of the 
method has been proved in certain instances by 
i n te rfc romele r mca s u re me n ts . 

It will be realized how essential it is that the 
accuracy of the sun’s distance be known, for an 
accurateconccptionof themagnitudeof the whole 
heavens depends upon it. For centuries astrono- 
mers have endeavoured to measure, by various 
means, the space between earth and sun. It 
was evident from the first that trigonometry and 
geometrical methods offered the best prospect 
of a solution. But the earth provides a base 


line of not more than 7,927 miles. I’his is not 
sufficient to reveal with any degree of' accuracy 
the sun’s parallax, 01 apparent shift in the sky, 
when viewed simultaneously from opposite 
sides of the earth. 

Transits of Venus 

The astronomer Halley (1650 1742) pointed 
out in 1716 the possibility and advantages of 
using Venus, when in transit across the sun's 
disk, for finding the parallax of the sun and 
therefore its distance. These transits are very 
rare, but two occurred, one in 1761 and the other 
in 1769, when great efforts were made and 
expeditions filled up. The transit of 1761 was 
not very successful, but the 1769 transit of 
Venus, made famous by Captain Cook’s 
expedition to Otaheite in the ffir Pacific for the 
purpose of obtaining expert observations from 
that remote spot, was generally a success. A 
great deal of valuable data was collected from 
the various world-wide expeditions, but it 
was very involved, and precise photographs 
were naturally absent, so that it was not until 
1824 that the data were all finally reduced by 
Enckc (1791 1865) to a delinite determination, 
by computing the average distance of the sun to 
be 95,000,000 miles. 

This value remained the universally adopted 
standard for half a century, until in 1874, and 
again in 1882, two more transits of Venus 
occurred, and again still more elaborate 
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expeditions went to far-off regions for observa- 
tions, this time with photography as an aid. 
Some doubt had arisen about the accuracy of 
Encke's determination of 95,000,000 miles, and 
it became evident that this was too great. In 
the meantime other methods and sources for 
finding the solar parallax had been discovered; 

1 By geometrical mclhoils of direct angular measure- 
ment of the parallax of Mars, or prefeubly some 
asteroids which approach much nearer to the earth 
than docs the sun, and which are presented as 
sharply dehned points of light, and ihcrcfoic 
admirably suited (or fme measuremeni 

2 By gravitiition.il perturbations which follow from 
Newton's famous law (see page IhSK) these give 
the sun's mass in terms of the earth's and thence 
the distance at which it pioduces the observed 
attraction. 

3 By the velocity ot the earth in its orbit, w'liich gives 
the radius of the oibit 

The general averages of all these methods are 
in very close accord and reveal that the earth's 
radius sublcmls an angle of 8 80 seconds of arc 
at the sun. This corresponds to an average 
distance of 92,900,000 miles, and has been 
adopted by international agreement since 1900. 

The distance of 92,874,000 miles obtained as 
the result of Sir Oavid GilTs parallax of 8" 802 
derived from observation of the asteroids 
Victoria, Iris, and Sappho, in the year 1889, was 
the nearest to tins ultimately accepted value. 

Orbit of l>os 

Then came the discovery of Lros in 1898, and 
its near approach to the earth m 1900 01 
provided an ideal opportunity. Observations 
collected by Hinks gave an avciagc for the 
sun’s parallax as 8"' 80b. I’hus the possibility 
of improving on the accepted value of the sun's 
distance became apparent, hut the investigations 
had to be postponed. 

In l.ros approached to as near as 

Jb, 200, 000 miles of the earth, less than half the 
nearest approach of Mars and much nearer than 
any other asteroid had previously been known 
to do, rhis was an exceptional opportunity, 
so in the meantime Sir 11. Spencer Jones, the 
British Astronomer Royal, organized a world- 
wide co-opcration with 25 of the leading obser- 
vatories in widely separated areas in each 
continent. In these areas 32 of the largest and 
best equipped telescopes were to be concentrated 
upon hr os, more particularly when it reached 
its best position between the nights of January 
27 and February 5, 1931. 

Very precise measurements were obtained of 
its parallax, or apparent shift in position, 
relative to adjacent stars which, on account of 
their very much greater distance, appear fi.xcd. 
The procedure was to photograph the field of 
view at the same time from widely separated 
places on the earth, or alternatively from the 
same observatory, but at widely separated limes 
of the night, as near 12 hours apart as possible. 


By these means the longest possible base lines 
were secured for obtaining the parallax of fTos. 

Several thousands of photographs were taken 
in which Fros appeared as a dot ; but when the 
various photographs are compared each dot is 
in a slightly different position relative to the 
other dots which represent distant stars. Either 
nearly 8,000 miles or at least 12 hours m time 
Will have intervened. All these photographs 
entailed many years of study and compulation 
to reduce them to their true value by com- 
parison. The mass of evidence had to be 
analysed, measured, and correlated, one obser- 
vatory's work with another, times corrected 
and errors eliminated as far as possible, and 
discrepancies accounted for. 

Ultimately the exact positions of Lros lelative 
to the earth at various limes were obtained, and 
so the orbit of Eros could be constructed 
mathematically with great precision. This was 
the essential thing, and the goal was reached for 
calculating the sun's distance therefrom with 
equal precision. If the orbit of Eros were a 
perfect circle with the sun in the centre, this 
would be a very simple mailer ; but its orbit is 
an ellipse, with consideiabic eccentricity, and it 
has two foci, or centres. However, if the size 
and shape of the ellipse arc accurately known, 
then It becomes easy for a malhemalician to find 
the sun's distance, simply because the sun is 
always at one of the foci. If the student refers 
back to page 1685, and consults the three 
Kcplcnan laws governing ellipses, this will be 
seen staled and made clear. 

The Harmonic Law 

1'he third of these laws, generally known as 
the Harmonic law, stales that " the square of 
the time in which each planet completes its orbit 
IS proportional to the cube of its mean distance 
from the sun." It will be noted that the word 
proportional has been italicised, because “ pro- 
porlionaJ " is not sutticieni without a precise 
c.xample by which to measure the proportion. 
One planet might be twice the distance of 
another, but twice what ? " is the problem. 

Eros has provided the precise example. Its 
elliptical orbit, because of its close approach 
to the earth, has become known in shape, size, 
and period to within a few seconds ; therefore 
the position of the sun in the focus of that 
ellipse could be known to within 9.000 miles at 
the most. 

So here is a still more accurate measurement 
of the sun's distance and therefore of everything 
else in the heavens ; present accepted values 
will need minor corrections when the new value 
is adopted internationally for the astronomical 
unit. This remains to be done, and until this 
celestial “ foot-rule " of 93,005,000 miles is 
accepted as final, the old standard of 92,900,000 
miles will continue to be used 
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The Sun’s Family of Worlds 


O UR world is but one of many that travel 
round Ihe sun. These, together with 
their moons and satellites, numerous 
comets, and innumerable meteoric bodies, are 
all assembled like a celestial archipelago in a 
vast ocean of space, and situated at an enormous 
distance fiom even the nearest stars. 

I'his assemblage constitutes the solar system, 
and IS in reality the sun's family. It can be 
divided into four distinct classes — planets, 
satellites, periodic comets, and meteoric bodies. 
1 he planets consist of major planets, of which 
there arc nine, and minor planets, of which 
Iheie arc over 2,000 known. 

Major and Minor Flanets 

The major planets m older outwards from the 
sun are : Mercury, Venus, Larth, Mars, 
.lupilei, Saturn, Uranus, Neptune, and Pluto. 
The minor planets occupy the space between 
Mars and Jupiter, a few of their orbits extending 
to beyond that of Jupiter and within close 
proximity to the orbit of the earth None of the 
minor |ilaneis possesses satellites, nor do 
Mcicury, Venus, and Pluto of the major planets. 
Of the others, the earth has one, the moon ; 
Mars two , Jupiter twelve ; Saturn nine ; 
Uranus li\e ; Neptune two. 

All the planets travel round the sun in 
elliptical oibits and m the same direction, 
MercLiry travelling fastest and Pluto slowest, 
their average speeds being in inverse proportion 
to the square roots of their distances, in exact 
accordance with the laws of Kepler. But the 
cllipticity of their oibits varies considerably, the 
orbits of Venus and Neptune being almost 
circular, whereas those of Mercury, Mars, and 
Pluto are relatively very elliptical, or eccentric 
the eccentricity of Pluto’s orbit is such that it 
is an oval about .1 per cent, longer than it is 
broad ; consequently there are great differences 
in the speeds at which these planets travel in 
different parts of their orbits round the sun. 
This is in accordance wnth Kepler’s second law. 

Central Orb of the System 

The satellites also travel in ellipses round their 
respective planets, and these likewise vary in 
eccentricity and speed ; it is the rule for the 
satellites also to move in the anti -clock wise 
direction, as viewed from the north, like the 
planets. There arc a few exceptions, due to 
special causes. The orbits of the periodic 
comets and meteors are in many cases of such 
great ecccnliicity that their length is many 
times greater than their breadth. 

So immense is the sun, the central orb of the 


system, that it outweighs all the planets put 
together over 700 times ; it is this massiveness 
which provides the gravitational pull that keeps 
the planets in their observed orbits. The .sun 
has 7,500,000 limes the mass of Mercury, 
408,000 times that of Venus, 333,420 times that 
of the earth, 3,093,500 times that of Mars, 
1,047 limes that of Jupiter, 3,499 times that of 
Saturn. 22,869 times that of Uranus, 19,314 
times that of Neptune. 

Considering the comparative diameters of the 
planets in relation to that of the sun the 
differences arc also very great, for the sun has a 
mean diameter of 864,000 miles. The mean 
diameters of the major planets are given, for 
comparison, in the first column of the accom- 
panying table. \ 
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Mercury 

LOM) 

0 045 

36 0 

0 24 

Venn'. 

7.700 

0 «?6 

67 2 

0 62 

Earth 

7,^27 , 

1 0 

93 0 

1 00 

Mars 

4,231) 

0 lOH 

)41-7 

1 1 88 

Jupiter 

HS,7.S0 

318 4 

483 9 

! 11 86 

Saturn 

71,600 

9.S 2 

887 I 

29 46 

LIraniis 

3 1 ,900 

14 6 

1,786 

1 84 02 

Neptune 

27,660 

17 3 

2.797 

i 164 79 

Pluto 

4,000 

7 

3,075 

1 248 42 


When their mass is considered, a sui prising 
state of things is revealed. The earth is, in 
proportion to its si/c, very heavy ; it is, in fact, 
the densest of all the planets, and bulk For bulk 
about foul limes heavier than the sun. That 
is, every average cubic fool of the earth is 
four limes denser than every average cubic 
foot of the sun. A good idea of the relative 
densities of the sun and planets, that is, the 
average weight of the materials composing them 
as compared with their present size, or volume, 
can be obtained by comparing them with the 
density of water. 

The earth is 5 52 times as dense, Venus 4-9 
times. Mars 3-85 times, Mercury 41 times ; 
these are all the heavy planets and the smallest. 
They are the worlds which have parted with 
most of their original heat by radiation, and 
are much more advanced in planetary evolution 
than the outer and greater planets, except 
perhaps Pluto. 

The density of the other outer planets is 
similar to that of the sun, which is only 1 41 
times that of water. Jupiter is 1*33 times, 
Uranus 1-26 times, Neptune 1*61 times, while 
Saturn is. taken as a whole, only about 0-71 
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that of water. This low density of the great 
outer planets, although near to that of the 
sun, does not mean that they are in a similar 
condition to this very hot and radiant luminary, 
but that they are, like the sun, composed very 
largely of gases. The difference is that, 
whereas the sun's superficial gases are incan* 
descent and at an enormous temperature, the 
superficial gases of these planets are for a 
considerable depth below freezing point, as is 
known to be the case with the earth. The 
evidence, both telescopic and spectroscopic, 
indicates that these great outer planets have 
atmospheres of great depth ; they aie always 
seen to he cloud-laden and so completely 
covered that it is piobable that we never see 
any of the solid or liquid surfaces of Jupiter, 
Saturn, Uranus, or Neptune. 

C hanging Weights 

An interesting consequence of the size of the 
sun and the planets, considered together with 
their lelalivc densities and mass, is the mean 
average surface gravity that results. This 
may be compared with that known at the surface 
of the earth and the extent estimated as to now 
much the same body would weigh, more or 
less, were it transferred to the surface of the 
sun or any one of the foregoing planets. 

Owing to its enormous mass, a body would 
weigh about 27-89 times more at the sun’s 
surface than it would at the surface of the earth ; 
only 0 29, or little more than a quarter, on 
Mercury ; about 0 86 on Venus ; and only 
0-37 on Mars. A pound weight would there- 
tore amount to so many ounces if tested by a 
spring balance on any of these planets, although 
sue and mass would remain the same. 

A pound weight would be tran.sformcd to 
nearly 28 lb. at the surface of the sun, notwith- 
standing its gaseous condition. On Jupiter it 
would average about 2*64 times as much as on 
earth, on Saturn about 117, notwithstanding 
its immensity, while on Uranus a pound would 


weigh about the same as on earth, although 
its mass is 14-60 times greater. This apparent 
anomaly arises because gravity, or weight, 
becomes less the farther the object is from the 
centre of the planet, in accordance with 
Newton's laws. In the case of Uranus, its 
surface is nearly four times farther fiom its 
centre than is the surface of the earth. On 
Neptune a pound would weigh about 10 per 
cent, more than on earth. 

How Density Varies 

The student will see from all this that the 
weight of a body is the force wath which the 
particular planet attracts it ; the extent of this 
force depends upon the mass, or the amount of 
matter composing the planet, and also its 
density, for the force acts as if it were all 
concentrated at the centre of the planet. Conse- 
quently the farther a body or, say, our pound 
weight, is from the centre of the planet, the less 
will be its weight as defined by Newton’s law. 
While the mass of a planet is a fixed quantity, 
because it has so much material and no more, 
it is otherwise with the planet’s density, for this 
depends upon the amount of space which the 
aforesaid matter occupies, that is, the planet’s 
volume, or size. Density, therefore, varies with 
time, place, and circumstances. Tor instance, 
loss of heat by radiation will increase density. 

It is mass which produces w'cight, but what 
that weight will be depends upon how far the 
planet’s surface is from the centre of the mass , 
and since this depends upon the planet's volume, 
wc sec why planets like Uranus and Neptune, 
which possess a much greater mass than the 
earth, exert no greater gravitational pull at their 
surfaces. This is also partly why bodies do 
not weigh exactly the same at all parts of a 
planet's surface. Weight is always less at the 
equatorial regions as compared with the polar, 
one reason foi this being that the polar areas 
arc nearer to the planet’s centre owing to the 
planet's oblateness. 
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The Moon and its 

A ulr the sun, the moon is the most import- 
L ant of the celestial bodies- at least, from 
our point of view. Our calendar is to a 
great extent based upon its phases, and the 
tides are mainly due to lunar influence. 

The moon, in effect, is a small world, with a 
diameter of 2,160 miles, as compared with the 
earth’s 7,927 miles. Us surface is only 0 074 
and its mass 0 0123 of that of the earth. In 
other word.s, the earth has about 81 i times more 
material in its composition than the moon has 
The moon's density is only about three-fifths 


Influence on Tides 

that of the earth, or 3-34 limes that of water. 
The moon’s volume or size is only 0 0203, or 
about l/49th, of that of the earth. Hence 
gravity at its surface is only about one-sixth 
of what it is on the earth. This leads to some 
curious results. For instance, an article 6 lb. in 
weight would, if weighed by a spring balance 
on the moon, weigh only 1 lb. A ball would 
travel six times higher on the moon than on 
the earth, if thrown with the same amount of 
energy ; and anyone who could lump 5 feel 
on the earth could jump 30 feel o:i the moon. 
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The moon's distance from the centre of the 
earth vanes between 252,710 miles when it is 
in apogee, or at its farthest, and 221,463 miles 
when It is in perigee, or at its nearest ; but 
to us, situated on the earth's surface, the 
moon really comes nearly 4,000 miles nearer. 
It IS at Its nearest when it is due south and high 
in the sky just how near depends upon latitude. 
Its mean distance is 238.860 miles, or about 30 
times the earth’s diameter. 

l.unar Phases 

The moon takes, on an average, 27 days 7 
hours 43 minutes to revolve round the earth. 
I'his is the sidereal month, and it varies some- 
times by as much as seven hours. Because the 
moon is travelling with the earth round the 
sun, the moon must travel a little farther each 
month in order to reach the same relative posi- 
tion with regard to the earth and the sun. 
(. onsequently the average time from one full 
moon to another is 29 days 12 hours 44 minutes. 
This constitutes the synodic month, and this 
vanes sometimes by nearly 13 hours. 

rhese lunar phases depend upon the place 
which the moon occupies with regard to the sun 
as seen from the earth. When the moon is 
between the earth and the sun, its dark side is 
turned to us and we say the moon is new. When 
the earth lies between the moon and the sun 
we see the moon fully illuminated. Every night 
the moon wears a dilVerent appearance, waxing 
through the (irst half of the month, waning 
through the next half. 

If Its orbit lay m the same plane as that of 
the earth, it would pass directly between us and 
the Kun once every month at the lime of new 
moon and would then eclip.se the sun, and this 


does occasionally happen. Then, too, when the 
moon was full the earth would lie in a straight 
line between it and the sun, with the result that 
the earth’s shadow would be cast upon the 
moon, depriving it of the sunlight. This also 
happens occasionally, as for example when 
there is a lunar eclipse. 

The moon’s orbit does not lie in the same 
plane as that of the earth, but is inclined at an 
angle of 5 81' (i.e. about ten times the moon’s 
apparent diameter— about half a degree). 
C onsequently the moon, when passing between 
the earth and the sun, is usually a little above or 
below the latter, and there is no eclipse. Hence 
in some years there may be no lunar eclipse, 
but usually there are two, and even three. 

From the computed motions of the earth and 
moon, it is found that the relative positions of 
these bodies in -regard to the sun repeat them- 
selves with great exactness after a period of 
about 18 years 1 1 days, causing a iccurrence of 
eclipses. This cycle period, called th^ Saros, 
was observed by the Fhaldeans, who w^re thus 
enabled to predict coming eclipses. It Uipplies 
to both solar and lunar eclipses. 

There is a great difl'crence between eclipses 
of the sun, which are described in Lesson 4, 
and those of the moon, for the moon is obscured 
only by the shadow of the earth not by an 
opaque bod\, as is (he case in a solar eclipse. 
C'on.scqucntly the moon never quite vanishes, 
even at a so-called total eclipse. This is be- 
cause a certain amount of the solar light that 
penetrates the earth's encircling atmosphere 
gets refracted on the moon, thus dimly illumin- 
ating its surface. Were we on the moon, wc 
should see a brilliant ring of light encircling 
the great dark disk of the earth, the earth’s 



ECLIPSE OF THE MOON. A lunar eclipse is caused when the earth comes between the moon and 
the sun. Phe penumbra is the fainl shadow produced when only part of the sun is hidden from the moon’.s 
surface by (he earth. The figures given are average. Thus, while the diameter of the carth^s cone of 
shadow (uinliru) where the moon may cross it averages 5,700 miles, it may be some 200 miles more or less 
than this tlgurc. A partial eclipse is shown here. 
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The Moon and its 

disk seen from (he moon appearing to be 
nearly four times wider than the moon appears 
to us. 

While the earth pulls the moon continually 
towards itself, the moon also pulls the earth 
towards its surface. The extent of this pull is 
somewhat less than the radius of the earth, and 
as a result the earth performs a small monthly 
orbit, with a diameter of about 5,806 miles, 
relative to the moon, m addition to its other 
motions. This orbital motion is not visually 
perceptible to us, as the caith as a whole is 
lifted toward the moon. 

1’he oceans of the world, being fluid, arc free 
to move, and become piled up on that side of 
the eaith which, at the moment in question, is 
facing the moon. At the same time the solid 
body of the earth is pulled away from the waters 
at the opposite side of its sphere, so the water 
there seems to us as if it, loo, were heaped up. 
'fhus we have two simultaneous high tides 
culminating in two areas of the earth, imme- 
diately beneath the moon, as n were, and in 
direct line with it. But owing to the inequalities 
of the earth's surface, continents, channels, 
ocean currents, and the influence of winds, 
together with minor influences (to say nothing 
of the sun’s tide-iaising foice, w hich twice every 
month acts at right angles to that of the moon), 
we get high tides that are by no means in direct 
line with the moon. 

Moreover, low tides which theoretically 
should occur at places 90 east and west of the 
high-lide line— are similarly complicated and 
the low w'ater delayed In some places, e g. 
Southampton, where the tide water enters by 
two channels, four high tides may occui m a 
day instead of the two w'hich arc actually 
engendered by the moon. 

If the earth did not lolate and the moon were 
fixed, the water would remain permanently 
high at one set of places and permanently low 
at anothci ; hut as the earth lotaies in 24 hours, 
the tide- wave sweeps round the earth in the 
wake of the moon. As the moon in the course 
of a day has travelled farther round in its orbit, 
high watei occurs about 24 hours 51 minutes 
after Its picdcccssoi, and successive high tides 
occur at intervals ol' nearly 12.i hours. Thus 
It IS that tides get later every day. 


Influence on Wides 

Hecausc the sun also exerts a tide-raising 
force (about two-fifths that of the moon), 
it happens that twice a month, at full moon 
and new moon, the sun and moon arc nearly 
in line, with the result that the solar pull is 
added to the lunar. Then we have extra high 

SPRING TIDES NEAP TIDES 



CMISAIION OF TIDF.S. As the earth 
rotates, its waters become piled up on the side 
liiciiiK the moon, and at the same time the body 
of the earth is pulled away from the waters at the 
opposite side of the globe. 

tides, or spring tides as they are called. If these 
occur when the moon is near perigee, wc gel 
cxlia high spring tides. When the sun and 
moon lie at right angles to one another with 
legard to the earth, and the moon is in its first 
Ol last quarter, their tidal forces aic opposed - 
with the result that wc have what arc called 
moderate or neap tides. 

Allowing for all these factors, the average 
height of a spring tide may be regarded as 
rather more than double that of a neap tide at 
any particular place. In the open ocean the 
average range of the tides is only about 2i feel, 
but in shallow waters and narrowing channels, 
bays, and gulfs, it is greatly increased, some- 
times to 40 and 50 feel. 

One elfecl of the tides has been to act as a 
brake upon the rotation of the earih, and so to 
lengthen the day. In the early period of the 
earth this braking cfTecl was much gi eater than 
at piesent, and Sir George Darwin calculated 
that tidal friction has had the effect of length- 
ening the day from about three hours to 24 


LESSON 8 

The Moon a Dead World 

T o the naked eye certain distinct markings were named as indicated by the following letters 

are perceptible, which are successively in the photograph on page 1699 : B, Mare Nu- 
lit up as the sunlight extends across the bium; G, Mare Ncctaris, D, Marc hecunditatis 
moon’s face from the thin crescent phase to full. h, Marc Tranquillitatis ; G, Mare Vaporum 
In the early days of telescopic observation J, Oceanus Procellarum ; K, Mare Crisium 
the darker parts were regarded as seas. They L, Mare Serenitatis ; O, Mare Imbrium. 
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All these may once have been watery wastes 
on this side of the moon There are indications, 
such as clilTs, hays, and a relatively smooth and 
less broken surl'acc, which suggest the action 
of water, or molten mattci, long ago. If water 
was present, it has long been absorbed by the 
rocks as the body of the moon cooled. 

AM these features arc easily discerned with 
binoculars or good sight. During the progress 
ol the phases it will be seen that the line dividing 
the bright fiom the dark part of the lunar disk 
IS uneven, and that its details change from 
evening to evening, at limes resembling the 
profile of a human face. This dividing line 
between night anti day on the moon is called 
the terminator. When the phases are pro- 
gressing from new moon to full, it represents the 
region where the sun is rising : when the phases 
are passing fi tnn full moon to new, the terminatoi 
lepiescnts the legion of sunset. 1 he horns, or 
cusps, of the crescent are always facing away 
from the sun, and a straight line joining their 
tips IS always at right angles to a line from the 
moon to the sun. 1'hc smooth edge or circum- 
ference of the moon's disk is called the limb. 

Because the familiar details on the moon's 



NOR'rilKRN SKC'I ION of the lunar dihk. 
It should he borne in mind (hat photographs of 
the moon's surface art- represenlcMl as viewed 
through a telescope, that is, reversed, and con- 
sequently the north polar region is ul the hotlom 
here. The dark areas, to which the name sea.s 
has been are probably \ast plains of solid 

larva. J'he photograph >va.s taken at IVIfuml 
Wilson i>hser^atorv in 1925 


disk are seen to be always there, it is obvious 
that we never see the other side. That is 
because the moon rotates on its axis in precisely 
the same time that it takes to revolve round the 
earth ; this is the moon's sidereal day, which 
lasts for nearly 271 of our days. The moon 
consequently always presents almost exactly 
the same face, but owing to Iibration (that is, 
a certain oscillation of our satellite relative to 
the earth), and to the fact that wc are on occa- 
sions, such as at its rising and setting, able to 
see a little farther round the edge, as it were, of 
the moon, altogether about 59 per cent, of the 
surface is observed. 

Lunar Mountain Ranges 

If the moon is observed with binoculars or 
field-glasses, the serrated edge of the terminator 
between the night and day legions is at once 
obvious. Bright portions will be seen ro 
project into the dark aiea and sometimes be 
observed detached from the bright area ; these 
arc the hd'ty eminences, the mountiun ranges 
and high crater walls lit up liisl by\thc rising 
sun. They will be seen in the course oi a few 
hours to merge into the rest of the sunlit portion, 
and then others will appear ; thus it becomes 
possible with little magnification lo perceive 
the larger craters and ranges 

The chief lunai mouniain langes attain great 
heights , these can be measured with aecuracy 
by means t>f the shadows they east The 
following IS a list of the chief of ihcse langes, 
together with heights m feel ■ Alps, 14,000 feel, 
and Apennines, 18,000 21,000 feet, slu)w'n at 
R and M rcspcclivciv, m the photograph on 
p. 1699; Altai, 13,000 feel ; Caucasus, 18,500 
led , Pyicnces, 124)00 feet ; Docrfel Moun- 
tains, 26,000 feel : Lcibnit/ Mountains, 30.000 
feel ; Mount lauriis, 10,000 feel The photo- 
graph on this page of the northern section 
also shows the Apennines and the C aucasus, 
as well as some of the craters. 

Va.st CTalcrs 

T'hc moon’s most notable features arc the 
craters and the so-called walled plains. Many 
of these are perceptible with binoculars if 
observed w'hcn near the terminator dividing 
line, foi there long shadows aic cast by the sun, 
which is rising or selling over that area. 

The lunar craters may vary in si/e from a mile 
or less in diametci lo 50 or 60 miles, the small 
craterlels often encircling the larger ones and 
forming a very striking feature of their terraced 
walls. The crater of Copernicus (marked H in 
the photograph), which may be taken as typical, 
is 56 miles in diameter, so i( would occupy all 
the space between, say, London and Eastbourne, 
or York and Manchester. The terraces rise 
to peaks which reach a height of 13,500 feel 
and average about I I,0(X) feet above the bottom 
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PKATUiHlCS OF THE MOON. I his pholORraph of Iht* moon when 
14 clays and 8 hours old was taken a< Lick observatory. The principle 
"‘'seas" are lettered and the names are (tiveii at the foot of pa^e 1697. 
Craters shown are; A, Tycho; F, Ptolemy; H, Copernicus; N, 
Archimedes; P, Aristarchus; O, Plato. Two niouiitaiii ranf^es, the 
Apcniiiiies and the Alps, are shown al M and K. 


of the crater. In the centre 
of the floor rises a six- 
headed centred mountain lo 
a height of about 2,400 feet. 

Walled Plains 

These central peaks arc a 
feature of the craters. 

They may be the remains 
of a central cone of erup- 
tion, but there are diverse 
opinions among experts as 
to how these craters came 
to be formed. Some autho- 
rities have ascribed to them 
a meteoric origin instead of 
a volcanic, as in the case of 
tcrrestiial volcanoes, the 
craters of which never ex- 
ceed seven miles across. 

The moon having no 
appreciable atmosphere, its 
surface would be much 
cxpo.scd to meteoric bom- 
bardment, and it has been 
asserted that huge meteors, 
striking the scmi-plastic 
crust of the moon ages 
ag(\ would have produced 
just this ellect. It is pos- 
sible that both causes have 
operated in the formation 
of the crate IS 

As regards the enormous 
walled plains, these are 
more difliciilt to explain 
upon (he volcanic theory, particularly since the 
cential peaks are usually absent. Instead, a 
vast level plain generally studded with craterlets 
exists, while a more or less circular range 
ol distant mounlams forms a remarkable ring, 
which may be over 100 miles in diametci, 
composed of lofty peaks and numerous craters, 
which form a circle, as m the case of Clavius. 
This has a diameter of 142 miles, with an 
encircling wall of mountains reaching to a 
height of 17,300 feel and including many 
minor craters. 

Plato and Tycho 

Plato, shown at Q in the photograph above, 
is another of these walled plains. It resembles a 
vast crater that has enclosed, in the distant past, 
a lake of lava 2,700 squaic miles in extent. 
The terraced mountains attain a height of 
approximately O.OOO feet. 

Tycho, shown at A, is the most striking of all 
the hundreds of craters present, particularly at 
full moon. The remarkable senes of bright 
rays or streaks extending for many hundreds 
of miles in every direction constitutes a smgulai 
formation that is best seen then. They pass 


acioss valleys and mountains, craters and nfls, 
at an average width of about five miles, and 
remain one of the mysteries of the moon. 
Tycho itself is a superb cratei 54 miles in 
diameter and 17,000 feel deep ; from this floor 
rises a central mountain to a height of between 
5,000 and 6,0(X) feet. 

Numerous craters and othei formations are 
partially broken down, particularly round the 
so-called seas, or maria, as if these had been seas 
of molten lava that had melted them, or water 
had been capable of washing away their 
walls. Other features aie deep clefts that 
extend for hundreds of miles, and deep valleys 
called rills. 

Desolation Everywhere 

Everywhere is desolation. It is certain that 
the moon is a dead world with no perceptible 
atmosphere. Such air and water as the moon 
may once have possessed must have been 
absorbed into its substance, or have diffused 
away into space ; therefore its surface must 
undergo extremes of heat and cold far beyond 
anything experienced on earth, attaining a 
mid-day temperature of about 220 degrees 
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r iihicnheit and a night temperature of about 200 
degrees below zero. Jn some deep craters and 
clefts, sheltered from such extremes of tempera- 
ture, lowly forms of life have been suspected to 
exist, the evidence being changes of colouring. 
The moon may perhaps be a part of the earth 


that became detached through tidal strain when 
they were both molten ; in this case it is 
probably composed of materials similar to the 
earth’s. It may be an independently formed 
planet, never part of the earth. Its origin and 
past history are still quite unknown. 


LESSON 9 

Mercury, the Planet Nearest the Sun 


0 \ the five planets known since ancient 
times, Mercury is the one most rarely 
.seen in these latitudes. Owing to its 
proximity to the sun, it never appeals more 
than from IS to 2S degrees east or west of the 
latter, and m consequence has always to be 
observed against a twilight sky and at a low 
altitude, where the mists and cloud near the 
horizon often obscure it. 

It shines as a bright fust-magnitude star with 
a slight golden hue, and always appears either 
as an “ evening star,” east of the sun, or as a 
” morning star,” west ot the sun. The ancients 
regarded these two apparitions of the planet as 
different objects, the “moinmg star” being 
called Apollo. It never appears at night. 
Mercury is best seen m the evening in March or 
April, between one and two houis alter sunset ; 
or 111 the morning, between one and two hours 
before sunrise, in Scptcmbci or October. 

On lavou ruble 
occasions Mercury 
approaches the earth to 
within 50,000,000 miles ; 
at other times it will 
not come neaicr than 
(>5,000,000 miles. This 
IS because of the gieat 
eccentricity of its orbit 
-0 20b ; at aphelion it 
is 43,5()0,0()() miles from 
the sun, 28,500,000 
miles at perihelion. 

A consequence of the 
great eccentricity of 
Mercury's orbit is that 
the speed at which it 
travels vanes from about 
24 miles a second when 
at aphelion to about 36 
miles a second at peri- 
helion This latter is 
just twice the speed of 
the earth which is 
about 18 miles a second, 
on average. 

Mercuiy takes only 88 
days to complete its 
journey round the sun, 
or sidereal period, but 


it takes 1 16 days (synodic period) to come back 
to the same position relative to the earth and 
sun. The plane of its orbit is inclined at an 
angle of 7 degrees to the ecliptic or the plane of 
the earth's orbit ; this is more than the inclina- 
tion of any other major planet’s orbit, except 
that of Pluto. Being very much less in evidence 
than the brilliant Venus, the motions ot Mercury 
are not obvious, but the orbits of Mercury and 
Venus are within that of the earth. \ 

Inferior and Superior Conjunction 

Both Mercury and Venus present all the 
phases of the moon, although these differ in 
detail. When the planet is approximately 
between the earth and the sun, its unilluminated 
side is presented towaid us, and although it is 
then at its nearest we do not see it. 

When cither Meicury or Venus is placed 
between us and the sun, it is said, at the moment 
when cither planet is 
exactly north or south 
of that luminary, to be 
in injorior con/khi tion 
with the sun. When 
either Meicury or Venus 
passes beyond the sun, 
whether above, below, 
or behind the solar disk. 
It IS said lo be in Mipc/mr 
I'onjunctiini, It is then 
that they piesenl a full 
disk (which the brilliance 
of the sun obscures) and 
are at their greatest dist- 
ance from the earth. Tor 
Mercury this may 
amount I o a b o ii t 
136,()()0,()00 miles. 

We .see Mercury and 
Venus when they appear 
to swing left or right — 
that is, cast or west of 
the sun. If, when they 
are beginning to be 
visible as "‘evening 
stars,” they are observed 
through a telescope, they 
will appear small, almost 
circular, and near the sun. 



VENUS, MICRCURY, AND THE tARTll. 
'I'he orblls of the three planets which k|^cp 
nearest to the sun are shown, with titeir 
positions of aphelion (point farthest from the 
sun) anil perihelion (nearest the sun) 
respectively. All planetary orbits are 
elliptical, but that of Venus approaches 
most nearly lo a circle. Because Mercury 
Is so near the siin, observation of this plane! 
is at all limes dilTicult. See also Ihe diagram 
in page 1701 . 
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Mercurw Planef Nearest the .S7^^ 



MEBCLIIIY’S OKBJ'I'. this plaiiel prchenis all the phases of the 
muon and its apparent changes are seen in this diagram. Mercury 
takes the same time to complete its journey round the sun as it does 
to rotate once on its own axis. See also the diagram in page 1700. 


Jn the course of a i'cvv clays in the case of 
Mercury, a few weeks in the ciisc of Venus, 
they will appear to travel east ward away from 
the sun, become larger (or to the naked eye, 
brighlei), and gradually assume the shape of 
a half-moon — quadrature, it is called. Ihey 
will then be near the extiemity of theii eastern 
swing or clon^atian. Next the crescent phases 
supervene, the planet appearing to giow^ larger 
until, w'hen about midway between quadratuic 
and irifenoi conjunction. Mercury or Venus, 
as the cuvse may be, arrives at its greatest bril- 
liancy. Although the planet approaches still 
closer, the crescent will continue to grow' thinner 
and less brilliant as it seems to get nearer to 
the sun and inferior conjunction. 

When this occurs, it occasionally happens, 
if Mercury is near its node, that it comes 
directly between the earth and the sun ; then 
the planet appears as a small black disk in 
liansit across the sun's disk. Transits of 
Meicury always occur on or near May 7 or 
Nov SI, which represent the two nodes of its 
orbit. The Iasi (at the lime of writing) took 
place on Nov, 13, 1953. 

With a diametei of only 3,030 miles, not much 
more than onc-lhird that of the earth. Mercury 
has a surface barely onc-.seventh as extensive. 
Because of its proximity to the sun, observation 
of any details on its disk is diflicult, but from 
time to time sufficient dark permanent markings 


have been noted to indicate that 
Mercury revolves but once in 
the course of a revolution round 
the sun. Thus its day must be 
about SH of our days in length ; 
and just as our moon always 
presents the same face to the earth, 
so Meicury has ever the same 
hemisphere facing the sun. 

There is no evidence of an 
atmosphere on the planet ; low 
albedo, or light reflection 0 07 
suggests that its light is reflected 
from a dark and broken solid 
surface, similar to that of the 
moon, and not from clouds. 
Moreover, the force of gravity on 
Mercury would be insufficient to enable it to 
letain atmosphere. 

Conditions on Mercury must iherefoie be 
vastly dift’erent from what we experience on the 
earth or even from those on the moon. For 
while the immense solar disk would, as seen 
from over the gi cater part of one hemisphere of 
Mercury, appear permanently in the sky, from 
the other the sun would never be seen, except 
possibly from the polar regions and a narrow 
belt a hundred miles or so in width bordering 
the dividing line between night and day. 

Over this latter region the sun would rise a 
little way above the hori/on and then set again 
in the course of about 44 of our days. The frigid 
conditions of Mercury's night hemisphere must 
be intense, and its hemisphere of perpetual day 
would be hot enough to melt lead. 

The existence of a world between Mercury 
and the sun — an intra-Mercurial planet - was 
for long conjectured, owing to a perceptible 
acceleiation of Mercury in its orbit which could 
not be otherwise accounted for. This acceleration 
is known as the advance of Mercury's perihelion. 
Several times during the last century the 
di.scovcry of such a planet was claimed, the most 
noteworthy being in 1859, when the supposed 
planet was named Vulcan, Its existence has 
never been established, and the advance ol 
Mercury's peiihelion has since been accounted 
for by Fmstein's theory of general relativity. 


LESSON 10 

Venus, Sister Planet to the Earth 


V ENUS is the sister planet to the earth, and 
the most brilliant and easily recogni/ed 
of all the sun's family of planets. It is 
commonly known as the “ evening star " when 
it appears in the western sky, and as the “ morn- 
ing star ” when it is in the eastern sky. As in 
the case of Mercury, the ancient astronomers 
regarded its two appearances as separate 


luminaries ; the Greeks named them Hesperus 
and Phosphorus respectively. 

Venus will icmain for seven or eight months 
at a time the most striking object in the evening 
sky, shining with a pearly lustre far exceeding 
any other star or planet. Then it will vanish, 
and reappear in less than a month in the morn- 
ing sky, having in the interval passed between 
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the earth and the sun. Venus passes through a 
complete series of phases as seen from the earth. 
The planet takes about 584 days lo complete 
a series from one inferior conjunction to another. 
This synoiiir period represents the time occupied 
by Venus after passing the earth at, say, inferior 
conjunction, until it again returns to a similar 
position relative lo the earth and sun. The 
synodic period is exceptionally long because 
Venus IS travelling at about 22 miles a second, 
whereas the earth travels at nearly 4 miles a 
second slower, and hence takes lime to catch 
up to the synodic point of Venus 

Visibility and Hrilliancy 

It takes Venus 224-7 days to perform its 
revolution round the sun ; this is its sidereal 
period " and constitutes the length of the 
planet’s year . Its distance from the sun averages 
67,200,000 miles, and varies to the extent of 
about 500,000 miles each way to aphelion and 
perihelion ; thus the orbit of Venus approaches 
nearer lo a circle than any other planet. It 
approaches the earth to within about 25,000,000 
miles, and so comes nearer to us than any other 
world except the moon ; but on such occasions 
Venus is usually invisible, owing lo the fact that 
It is between us and the sun, so that its dark 
hemisphere is turned towards us. 

As in the case of Mercury, Venus is best 
observed when near eastern or western elonga- 
tion, as then it appears lo swing to its greatest 
angular distance from the sun, as seen from the 
earth, and sets between four and live hours after 
the sun. On these occasions it appears high in 
the south-west sky, and is well placed for 
observation. Its greatest brilliancy is attained 
about five weeks later, when it appears as a 
broad cre.sccni similar to that of the moon two 
days before the first quarter 

In the early morning sky Venus attains greatest 
brilliancy about five weeks after inferior con- 
junction. So brilliant is it at these times that it 
will cast a distinct shadow on a dark moonless 
night and, if its position is known, it can be .seen 
in daylight while the sun is shining. 

Size of Venus 

The diameter of Venus is about 7,700 miles, 
as compaicd with the earth's equatorial diameter 
of l^)ll miles ; its surface is therefore nearly 
(0-95) as large as the earth’s. It appears to be 
generally enveloped in clouds, whose great 
reflective power has the very high albedo of 
0-60 the degr ee of albedo being the proportion 
of light reflected of that which is leceived from 
the sun. This brilliance, while making Venus a 
splendid object visually, causes it lo be dis- 
appointing telescopically, because so little detail 
is perceptible on its intensely luminous surface. 

That it has a dense atmosphere is proved by 
the prolongation of the cusps of the crescent. 


Then, too, when Venus is about to transit 
across the sun’s disk, a brilliant ring of refracted 
light is seen to surround the planet's black disk 
as it enters upon the sun. This is produced by 
the sunlight passing through the atmospheric 
envelope of the planet. Spectroscopic tests 
confirm the existence of this atmosphere, but it 
is difficult to decide its composition, as the lines 
in the Venus spectrum are involved with those 
of the spectr a of the sun and earth. 

Since nearly all, or perhaps all, of the light 
from Venus is reflected from the lofty surfaces 
of the cloud envelope, spectroscopic evidence 
of what lies below is difficult to obtain. Expert 
investigation has found less than 01 per cent, 
of oxygen m that part of the atmosphere of 
Venus that is above the clouds, by comparison 
with that of the earth, and hence some authorities 
claim that Venus cannot have any vegetation or 
higher forms of life It should be boime in 
mind (hat the higher layers of the earth's 
atmosphere would also give very little evidence 
of the oxygen present in the lower layeVs to, say, 
an investigator stationed on Mars, if it were 
covered with clouds 

Life on Venus ? 

Owing to Its greater proximity lo the sun, the 
latter appears nearly half as wide again as seen 
from Venus compaicd with the earth, svhrle it 
pours down upon the planet about twice as 
much light and heal as it docs upon oui world. 
The fact that heal has been round radiating 
from the dark night side of Venus suggests a 
fairly equable temperature maintained by a 
cloud-laden atmosphere of considerable density. 

An important addition to knowledge of 
conditions on Venus was m^dc in 1932, when at 
Mount Wilson observatory (near Los Angeles, 
IJ.S.A.), Dr. W. S. Adams and Dr. Theodore 
Dunham discovered that there was suflicieni 
carbon dioxide for the maintenance of vegetable 
life on Venus ; and from this it might be inferred 
that animal life, too, may exist. 

Such questions cannot be settled until the 
period of the planet's rotation on its axis, i.e 
the length of its day, has been decided. At 
present there are wide differences in the c.sti- 
males put forward, as these include 23 hours 
20 minutes ; 68 hours ; and 224-7 days. T he 
last is also the period of its rotation about the 
sun, and if it be correct, then the same hemi- 
sphere would be always facing the sun and life 
would be impossible over most of the planet 

Visual observation and sSpeclroscopic evidence 
have been supplemented by photography by 
ultra-violet rays. These penetrate the brilliant 
white radiance of the cloud surface sufficiently 
lo obtain more definite markings, and evidence 
has been obtained of more rapid motion than 
can be reconciled with the 225-day period. The 
confusing factor is the unknown tilt of the 
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planet’s axis, but taking into account all that 
has sSo far been discovered it seems likely that 
Venus rotates in a period amounting to between 
24 and 30 of our days. These long days of 
Venus are theoretically what might be expected 
in a world which has through the ages been 
subject to much gieatcr tidal retardation from 
the sun than has our world, fhe absence of 
polar flattening may be accounted for by the 
planet’s slow rotation. Another line of specula- 
tion suggests that Venus is entirely covered by 
ocean. This seems to be in keeping with a planet 
devoid of vegetation, covered by cloud, and 
with carbon dioxide m Jls atmosphere. 

Transits 

The transits of Venus (i.e. when the planet 
passes so exactly between the earth and the 
sun that it is presented to terrestrial observation 
as a black disk) provided astronomers with a 
welcome opportunity of accurately measuring 
the earth's distance from the sun by means of 


a simple trigonometrical proce.ss. Two ob 
servers, A and B, stationed one at each end of a 
measured base line on the earth, see the disk 
of Venus projected on the sun at a and b. The 
length of the line joining a and b on the sun 
bears the same relation to the length AB on the 
earth as the distance between Venus and the 
sun does to the distance between Venus and the 
earth. This ratio being known from Kepler's 
laws. It is easy to calculate how far away the sun 
must be. The astronomer Kdmund Halley was 
the first to suggest thi.s method, in 1716 (acc 
I esson 5). 

Transits of Venus acioss the sun always occur 
on or about June 7 and December S, and always 
come in pairs, e.g. the transits of .liinc 1761 and 
June 1769. These were followed by the transits 
of December 1874 and December 1882. The 
latter w'as the last, and the next pair will not 
occur until June 8. 2004, and June 6, 2012. 
The transit of Venus was first observed by the 
astronomer Horrocks (1619 4 1) in 1 639. 


LESSON 11 

Astronomical Basis of the Calendar 


T hlri is now to be considcicd the thud 
planet of the solar system, the earth 
the moving platform, as it were, from 
which we observe all othci celestial bodies. The 
student has learnt how . as the result oTthc earth's 
motion, ihc stars appear to move in one vast 
body fiom east to west, and complete the circuit 
of the heavens m nearly 24 hours ; this is the 
Apparent Diuinal Rotation of the heavens due 
to the eai Ill’s rotation. 

Also there is the Apparent Annual Rotation 
ol the heavens due to the earth's revolution 
round the sun ; in this an additional lotation of 
Ihc heavens occurs, so that they appear to rotate 
366 limes in 365 days. Then there arc the 
apparent paths of the sun, moon, and planets. 

Sections of the Zodiac- 

Most of this movement is only as it appears 
from our point of view ; it is continually chang- 
ing and highly involved owing to the motions of 
the celestial bodies themselves. There is a 
general movement of the sun, moon, and planets 
in addition to their apparent diurnal motion 
across the sky from cast to wc.st ; this is their 
apparent path through the heavens from w'est 
to east, in the case of all except the inner 
planets, Mercury and Venus, which (as pre- 
viously pointed out) exhibit motions due to 
perspective, peculiar to themselves. They all, 
except Pluto, follow paths which are contained 
within a belt of the sky 18 degrees wide and 9 
degrees each side of the ecliptic, which is the 
sun's apparent path. 


This bell or 7onc, called the zodiac, is divided 
into 12 wScctions, each 30 degices wide and 
constituting one of the signs of the zodiac. 
Each sign has a symbol, and is named aftei a 
constellation which, however, does not corre- 
spond to the area represented by the sign ; the 
icason for this will be explained later. The 
names of the signs from first to last aie : 

Ancs (T) Leo ( ) SagilLaiiiis ( / ) 

TaiiriiN K ) Virgo (m- ) Capneornus ( ) 

CJennini ( ii ) Lihni ( - ) Aquarius ( s; ) 

Cancer ( ^'-) Scorpio (m ) Pisces ( < ) 

Each of thc.se signs represents the arc of 
the heavens traversed by the sun in a twelfth 
part of the year. Beginning with the first point 
of Aries on March 21 (March 20 m leap years), 
the sun passes through the first three signs in 
spring ; the next three during summer, which 
begins on June 21, when the sun enters the sign 
of Cancer ; the next three signs arc passed 
through during autumn, which begins when the 
sun enters the sign of Libra - usually on 
September 23 ; the last three signs are passed 
through in winter, after the sun enters Capri- 
cornus on December 22. 

This apparent movement of the sun through 
the signs of the zodiac reflects the earth’s motion 
round the sun in a period known as the tropical 
year, or year of the seasons, being 365 days 5 
hours 48 minutes and 46 seconds in length. 
Since each successive year is nearly 6 hours 
longer than the civil year of 365 days, every 
fourth year (leap year) a day is added to the civil 
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year to adjust il to the tropical year as repre- 
sented by the sun. 

This was the chief feature of the Julian 
caicndai as ordained by Julius Caesar, in 
accoi dance with the plans of the astronomer 
Sosigenes of Alexandria, in 45 h.(\, with the 
object of adjusting the extensive errors which 
had crept into the civil year, as compared with 
that represented by the sun. At the same time 
the beginning of the year was changed from 
March to January J — a date which, unlike 
March 21, the beginning of the tropical year, 
has no asli onomical significance. 

Pope (iregory's Calendar 

The Gregorian calendar was introduced in 
A.i). 1582 furthci to adjust the calendar to the 
tiopical vear, because the Julian calendar had 
left I I minutes 14 seconds to be disposed of, 
and this had resulted in an error of 10 days since 
its adoption Pope Gicgory, in accordance 
with the suggestions of the astronomer Clavius, 
ordered these 10 days to be omitted ; that m 
future all century years, which would otherwise 
have been leap years, such as 1700, 1800, and 
so on, should be regarded as normal years, 
with the exception of such century years as 
1600 and 2000, which arc divisible by 400. 

Il was not until 1752 that the Ciregoiian 
calendar was adopted in Britain, by legaiding 
September 3 of that year as September 14 : 

1 1 days were then sacrificed to bring the 
calendar into approximate conformity with the 
tropical year and the position of the sun. The 
Giegorian calendar was only gradually adopted : 
by Italy, France, Spain, and Portugal in 1582 ; 
by Switzerland, Holland, and Flanders, Prussia, 
and the (lerman C atholic states, in 1583 , 
Poland in 1586 ; Hungary in 1587 ; Denmaik, 
the Netherlands, and the Cicrman Protestant 
Stales in 1700 ; Sw'eden between 1700 and 
J740, by omitting leap-year days , the Biiiish 
colonics in 1752 ; Japan in 1872 , China m 
1912 , Bulgaria in 1915 , Russia and lurkcy 
in 1917 ; Yugoslavia and Rumania in 1919 , 
Cj recce m 1923- by which time the dilferencc 
between the so-called Old Style and New Style 
was about 1 3 days. 

Recent leap years have been 1944, 1948, 1952, 
and 1956, and they will rccui every four yeais. 
This plan of adding and sublracliiig days to 
adjust the disci epancies between the earth's 


diurnal rotation period and the period of its 
revolution round the sun, or tropical year, still 
leaves some minor discrepancies, but these will 
not be appreciable for many thousands of years. 

The period of the earth's annual revolution 
relative to the stars, called the sidereal year, is 
365 days 6 hours 9 minutes 9i seconds. Inas- 
much as this completes the earth’s orbit in space, 
it is the true year ; but as it does not conform 
to the sun’s apparent motion from season to 
season, it cannot be used as a convenient basis 
for the calendar year. 

The student is already acquainted with the fact 
that what appears to be the sun’s path through 
the zodiac is really the earth's path projected 
against the stars in the depths of space beyond. 
I'his path IS called the ecliptic, and it repiesents 
the plane of the earth's orbit Because the paths 
of the moon and all the principal planets, except 
Pluto, are contained within 9 degrees of each 
side of this ecliptic or plane of .the earth's orbit, 
the planes of each of their oVbits can depart 
but little from the level of that i^f the earth. 

Sidereal I)a>s 

In calculating the length t)f the yeai the normal 
day of 24 hours is taken as the unit of time 
This natural unit is based upon the average time 
which the sun appears to take to return to its 
highest |)oinl in the sky. Il occurs at ru>on, 
and hence from noon to noon constitutes a solai 
day ; but actually the 24 hours of the solar day 
lepicscnt the time that the earth has taken to 
turn once on ns axis so as to bring us round 
diicctly to face the sun again, which occurs at 
the hour of noon. 

This const ilLitcs one rotation ol the earth 
ielati\e to the sun, but not to the heavens 
generally. If the student were to note the 
exact minute at which a stai, high up in the 
south, reached a certain point relative to, say, 
a church spire or a tree-top, and then watched 
for the same stai to reach the same position on 
the next night, he would find that il ai lived 
there nearly 4 mmutc.s earlier by the clock, i.c. 
by solar time. 

I'hese sidereal days, as they are called, rcprC' 
sent the lime taken for the earth to turn on its 
axis to bring us round to face a certain star 
again ; since this amounts to about 23 hours and 
56 minutes, while there arc nearly 365 J days of 
24 houis each, i.e. solar days, in a year, there are 
about 366] sidereal 
days. The exact length 
of the sidereal day is 3 
minutes 5 5 9 1 .seconds 
less than the solar day. 
1’hc earth's motion 
round the sun is not, on 
account of its varying 
distance from the sun, 
quite uniform or always 



PLANETARY FA'IHS. With Ihe exception of that ol Pluto, the pathN of all 
the principal planets are uiihiii nine degrees of the ecliptic. This diagram 
shows the inclination of each planet's orbit compared with that of the earth. 




Ilinlieal oihils i)t ihc cornels aie shciwii hy doltcci lines SViihin ilic while rcctaiij^le 
the oihil, Jupiter Uiking nearly twelve Nears lor each levoliiliori 

Asiuondmy, LrssoNs 6, 12, and 1*^ 
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at the same rale ; consequently the sun does not 
always precisely indicate noon at twelve o’clock. 
Apparent solar days vary, therefore, in length ; 
to get over this difficulty an exact equalisation 
of the variations has been made, called the 
equation of time, and the result is the mean 
solar day of 24 hours as indicated by all clocks 
and watches that arc in proper accord with 
ehronometers. This “ mean time ” is artificial, 
but the only practicable scheme in the circum- 
stances. If we were to set our clocks by 
sundials, we should find that 24 hours would 
vary in length by several minutes at certain 
times of the year. 
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The most regular of all movements is the 
earth's rotation ; and, though not absolutely 
exact, its variations arc inappreciable in a 
century. This rotation occupies 23 hours 56 
minutes 4 09 seconds out of a solar day of 24 
hours of mean lime, and constitutes a sidereal 
day. The sidereal day is used by astronomers as 
the basis of exact time, but it is not practical 
for daily use because as it is shorter by nearly 
four minutes, all clocks would need to be rated 
U' run fast by this amount every day. Thus 
the clock would no longer agree with the sun, 
and noon would occur at all hours of the day 
and night. 


LKSSON 12 

The Six Superior Planets 


T rip outer, or superior, planets are those 
whose orbits lie outside that of the earth 
relative to the sun. Ihey arc Mars, 
.lupilcr, Saturn, IJiaiuis, Neptune, and Pluto, 
and their respective distances and order out- 
wards from the sun, together with their relative 
si/es. ar'e given in the table on page 1694. Mars, 
Jupiter, and Saturn appear as brilliant objects 
of the night sky, one or another being usually 
present ; Uranus is only just perceptible to the 
Linanled vision ' to see Neptune and Pluto 
leq Lines a telesei^pc. 

All the orbits ol these outer planets ti'averse 
the zodiac, except that of Pluto, which during 
part of Its course extends beyond the limits of 
the zodiac. 

While sharing the common diurnal motion 
from cast to west of all celestial bodies, the six 
ifiancts also participate in the annual sidereal 
motion of the heavens, which causes them to 
appear first in the east and then giadnally, in the 
coiiise of several months, to descend into the 
west, setting earlier each evening. In addition, 
there is each plancl’s own orbilal motion, per- 
ceived mostly as direct, toward the east, but 
partly as retrograde, toward the west. Actually 
the planet's motion is always toward the cast, as 
viewed from the sun ; but because the earth 
travels fastei than any of the outer planets, there 
comes a point — when the earth and the planet in 
question are approaching their nearest -when 
the overtaking earth causes the planet to 
appear to move backward among the 
stars. This illusion is precisely similar in 
cfl'eet to that produced upon a passenger 
in a fast-movmg tr ain as it passes one that 
IS moving less quickly ; the latter appears 
to move backward in relation to the 
landscape beyond. 

The entire coui'se of an outer planet's 
iTiovemcnts, as obser ved from our rapidly 
moving world, can be concisely 


summarised. Beginning with coniunction with 
the sun that is, when the planet passes through 
the jioinl of its orbit which lies diicclly behind 
and beyond the sun the earth, the sun, and 
the particular planet arc in a straight line ; the 
planet is then invisible lo us, being lost in the 
solar radiance. In the course of three or four 
weeks after coniunction the planet w'ill begin 
to be seen in (he dawn. 

Course of Planet arv Movements 

As the more rapid motion of the earth brings 
the planet more and more into view, so it 
will rise earlier — ultimately before midnight, 
(iradually, as the earth catches it up, so to 
speak, the planet becomes brighter and appar- 
ently larger as observed telescopically. As it 
approaches nearer, its apparent motion will 
diminish, until it appeals lo become stationary 
in the heavens ; then, m a d:iy or so, movement 
may be delected, but now it seems as rf it is 
moving m the opposite direction, i.c. it rs 
retrograding. This is due to perspective and to 
the fact that the earth is travelling faster and 
along a track wilhm that of the other planet. 

The planet will continue to retrograde for 
some weeks, the length of time being in pro- 
portion to its distance and the speed at which 
it IS travelling. Mars, the planet which comes 
nearest, will take, on average, 70 days ; Jupiter, 
travelling slower, about four months. 



COURSE OF A Pl.ANET, sliowinc how the retrograde 
and direct mo\cmeiits combine to form a loop. TliLs 
diagram illastrales the path of Mars among the stars of 
Cancer from October 1930 to May 1931. 
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Mciinwhile the distance separating the earth 
from the planet will now rapidly diminish, and 
the planet will appear higher in the sky toward 
midnight, until it will reach its highest point 
and be due south at midnight. The planet will 
then be at the opposite point oi' the heavens to 
the sun and in what is called opposition. This 
IS usually llie most important stage of an outer 
planet’s path through the heavens as observed 
fiom the earth, because then it is at about its 
neatest to us, at its greatest altitude above the 
hori/on, most extensively illuminated, and 
IhereCorc best situated for telescopic study. 

After opposition the planet becomes a 
prominent ohjecl high in the south of the 
evening sky belw'cen sunset and midnight. It 
IS now receding from the earth, becoming less 
blight, and its motion becoming >lower, until 
the planet becomes stationary again. It then 
icsLimes Its direct motion eastward. Usually 
the retrograde miMion combined with the direct 
takes the form ol a loop, or a returning curve 
above oi below the direct path ; this is because 
the planet’s orbit lies in a slightly dilfcicnt 
plane from that ol' the earth. Travelling 
rapidly eastward among the stars, and at the 
same time setting earlier Ciich evening, the 
planet will sink gradually toward the west, until 
It IS ultimately lost m the sunset glow. It is 
now far beyond the sun aiul will soon be back in 
eonjiinciion again, d hus ends each successive 
apparition an appaiilion being one entire 
eoLiise of an outer planet from the time it is 
first seen in the dawMi after conjunction until il 
IS lost 111 the evening twilight months later. 

Synodic Feiiod 

The cntiie senes from one opposition to 
another, oi hetw'cen two conjunctions, con- 
stitutes the synodic period of the planet, and 
leprcscnls the interval between the occasions 
when il IS in the same relative position to the 
sun as seen from the earth. The synodic period 
IS longest m the case of Mars, two years and 
about 50 days ; 3*^^^ days for .lupiter, .378 days 
for Saturn, 370 days for Uranus, 367i days for 
Neptune. It is most for Mars because this 
planet’s speed is greatest ( 1 5 miles a second), and 
also because the orbit of Mars is the smallest 
relative to that of the earth. 

1 he sidereal period is the true period repre- 
senting the lime the planet takes to revolve 
around the sun relative to the stats ; the 
synodic period represents the time the planet 
takes to revolve round the sun relative to the 
earth. For instance, imagine ourselves situated 
in space so that we see the sun, the earth, and, say* 
Mars in a line, with Mars at the opposite end 
of the line to the sun ; watching them from that 
moment, we should see that the earth, after 
passing Mars at the time of opposition, when 
if was in line with the sun, would perform more 


than two journeys round the sun before again 
being in line with Mars and the sun. 

From a single observation it cannot be said 
whether a planet is one which revolves about the 
sun beyond the earth or w'hcther its orbit lies 
within that of the earth. As the ancients well 
knew', however, Mercury and Venus never de- 
part very far in the sky from the sun : they are 
twilight objects, never being above the horizon 
at midnight. This phenomenon is so marked in 
the case of the innermost planet that it is safe 
to say that most people pass the whole of their 
lives without ever seeing Mercury. Jt is other- 
wise With the superior planets : they arc most 
conspicuous when they aie in opposition, i.e. 
when they aic south at midnight, and in these 
circLimslances the bright ones far on (strip the 
neighbouring stars in brilliance. 

When Planets are Best Studied 

rhe geometrical reason for this difTct;encc is 
clear. Only if a plancl’s orbit rcachts out 
beyond the earth's can it ever be seen \\n the 
opposite direction from the sun. Therd is an 
impoitant observational conscciuencc of this 
fact. The outer planets can be studied at a 
time when the atmosphere i*> at its most lianquil, 
being least disturbed by convection currents 
from the giound. The inner planets, though they 
aic nearer, can rarely be sliulied except against 
the hackgiound of a twi fight sk>, a eirciimslanee 
that IS even moic serious loi phoiogiaphic than 
for visual observations. 

There is a lurlhcr distinction between the 
outer planets and the inner ones, which con- 
cerns their telescopic appearance. When an 
infer lor planet is in line between the earth and 
the sun, it is at its closest, hut it cannot be seen, 
for the same reason that the new moon cannot 
be seen : namely, that the sunlit surface is 
turned away fiom the earth. Near this position 
it IS still practically at its closest but can be seen 
only as a thin crescent. In order to sec the 
whole of its illuminated surface it must he studied 
when at its farthest, i.c when it appears smallest, 
and It is then so dose to the sun as to be lost 
in its rays. This unfortunate state of alTairs 
has no parallel wnth the supctior planets. They 
are best studied at opposition, when they are 
high in a dark sky and when their apparent 
disks arc largest. 

They show no marked phases (though there is 
some noticeable “ defect of illumination " of 
Mars, the closest superior planet, at certain 
points in its orbit), and when they are near con- 
junction with the sun, and therefore difficult 
to observe, they arc uninteresting objects on 
account of the smallness of their disks. This com 
bination of circumstances is partly responsible 
for the fact that less is known about the surface 
features of Venus, and particularly of Mercury, 
than about those of Mars, .lupiter, and Saturn. 
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LESSON 13 


Mars as Revealed by the Telescope 


M ars, the fourth planet outwards from 
the sun, comes nearer to the earth 
than any of the planets except Venus. 
Its mean distance from the sun is 141,500,000 
miles, but the eccentricity of its orbit (which 
amounts to 0 0933 - greater than that of any 
other planet except Mercury and Pluto) causes 
Its distance to vary to the extent of about 
13,000,000 miles each way. Al aphelion it is 
about 154,500,000 miles from the sun, at peri- 
helion only 128,500,000 miles 

When Mais is in opposition, or nearest the 
earth, at about the time of perihelion, its 
distance from the earth is only approximately 
34.637,000 miles : whereas when the opposition 
of Mars occurs when the planet is near aphelion. 
Its distance from the earth may be as much as 
62,680.000 miles. 

The planet's sidereal period, which repiesenis 
the Martian year, is 687 of our days, the in- 
clination of Its orbit to the ecliptic being only 
I 51' Its synodic period is 780 days- thc 
longest of any planet. I he diameter ol Mars is 
only about 4,230 miles ; its surface is there- 
fore little more than a c|uaitcr that of the 
earth, and its volume is rather less than onc- 
sewnth (01 50) the si/e of our world. Its 
mass amounts to 0-108 of that of the c'uth, its 
density is 0-72, and its suifacc giavity ()'38 
W'hen Mars is studied through a telescope, 
certain details on its disk are seen to be present 
at the same hour for several evenings m suc- 
cession, then they tend to drop backward, and 
vanish at the limb oi edge of the planet's disk. 
Others are seen to appear at the western side, 
for Mars rotates from west to east, as docs the 
earth The cycle, as observed from the earth. 


occupies about 40 days. The length of day on 
Mars is 24 hours 37 minutes 23 seconds. The 
tilt of the axis of the planet is very little 
diireienl from that of the earth, being about 24^ 
degrees to its oiiginal orbital plane. There is 
very little polar flattening perceptible. 

In a sense more is known of this planet than 
of the moon, for both sides of its sphere can be 
seen and more complete viewAs over its polar 
regions. The brilliant whiteness of these regions 
makes them a most striking feature ; usually 
only one is present, according to wdicthcr the 
north or .south pole is tilted toward the earth. 
The si/e of the polar caps var ies with the Martian 
seasons, decreasing with the advance of spring 
and summer ; the south polar cap occasionally 
vanishes altogether, as in 1894 and 1911 This 
seems to suggest that they are composed of 
frost or snow, and the fact that there is usually 
a darkening of the area encircling the pole im- 
mediately following the polar cap’s diminution 
suggests the formation of water and flooding in 
consequence of the periodical melting of this 
not very thick fio/en layci. 

Geographical Features of Mars 

Seen through the telescope when conditions 
for observation aic good, what may be called 
the “ geographical ' leaUires of Mars- per- 
maiient markings in grey-green or orange-brown 
— arc revealed in impressive grandeur. The 
large orange-lulled masses which give Mars, as 
seen W'lth the naked eye, its rosy hue, arc believed 
to be deseii areas. As regards the greenish- 
grey and bluish areas which cover about onc- 
ihird of the planel's suifacc, the darkest portions, 
with sharply delined and permanent outlines. 



were once believed to be shallow watei 
areas or seas. 

The lighter greenish-grey regions vaiy con- 
siderably m colour and extent with the 
changes of the Martian seasons, e.g. the 
bright greenish tints of spring give place to 
yellowish and brown tones m the autumn. 
Areas thus appear and disappear amid the 
prevailing orange of the desert belts ; where 
they are visible in these belts as greenish-grey 
spots, they arc called oases and lakes, the 
latter being fairly permanent. It was believed 
that these regions were areas ol vegetation, 
the changing tints representing the cycle of 
growth and decay through the long Martian 
year. The ‘‘ seas ” (Syrtis Major, Sinus 
Sabaeus, and Mare Acidalium or Marc Tyrr- 


MARS. These photographs of Mars, taken hy 
Dr, Halo at Mount Wilson Observatory, raliromia, 
show the varying appearance ol the planet on a single 
nighl in October 1909. 


henum) are always present, but they cannot 
be sheets of water or the atmosphere would 
contain more water vapour than it docs. 
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All the definite features of Mars have been 
mapped and are generally known by the names 
given them by G. V. Schiaparelli (1835-1910), an 
Italian astronomer. There arc also indefinite 
Tea t LI re ^ - believed to be clouds of dust or 
sand which temporarily obscure permanent 
areas by substituting a blurred patch, extending 
over the greater part of the planet's disk. 
Whitish areas that occasionally appear and 
disappear with the progress of the Martian 
day arc ascribed to clouds of water droplets. 

Mars has two moons, named Phobos and 
Deimos, discovered by Asaph Hall at Washing- 
ton in August 1877. The outermost of these 
satellites, Deimos, is estimated to be only 5 miles 
in diameter ; it revolves around Mars in 30 
hours 18 minutes, at an average distance of 
12,535 miles above the planet’s surface. To an 
observer on Mars its disk would appear to be 
only l /2()th the width of our moon. Phobos, 
estimated to be about 10 miles in diameter, 
revolves in the short period of 7 hours 39 
minutes, in an orbit which is only 3,715 miles 
above the planet’s surface. Phobos and Deimos 
are the smallest satellites known. 

It is a remarkable fact that Dean Swift in 
Gulliver'. \ Tfuvch (published 1726) states that 
the astronomers of' Laputa “ have 
likew'ise discovered two lesser stars 
or satellites, which revolve about 
Mars” - an anticipation of a scien- 
tific discovery that was not actually 
made until 150 years later. 

Life on Mars ? 

As to the possibility of life in 
other worlds, it is usual to look to 
Mars as ofTcring the best oppor- 
tunities foi a solution of the 
problem. Its comparative proxi- 
mity and the fa\ ourable conditions 
under which it can be observed 
suggest that it is on Mars that we 
should be able to recognize any 
signs of life. 

Mars has water and an atmos- 
pheie. two essentials of life. The 
former has been proved to exist by 
spectroscopic analysis, although 
the amount of water in the atmos- 
phere of Mars is apparently less 
than 015 pei cent. olThat existing 
in our atmosphere. This conclu- 
sion IS in accord with the scarcity 
of clouds observed and the extreme 
rarity of the Martian atmosphere. 

As regards the latter, it contains 
no detectable oxygen but a large 
quantity of carbon dioxide. The 
planet’s mass being relatively 
so small compared with the 
earth, its power to retain the 


atoms of the lighter gases would be much 
less and they would, in the course of ages, be 
lost in space. 

A vitiated atmosphere may be plentiful, then, 
near the surface of Mars, even though water be 
scarce. That this is so is evidenced by the 
planet's shaded terminator - the line dividing 
night from day — seen when Mars is so placed 
in Its orbit that its disk appears gibbous, like 
that of the moon two days from the full. On 
these occasions the terminator is not sharp and 
hard as is that of our moon, but softened, and 
it extends for some eight degrees in what is 
called the twilight arc beyond the true sunlit 
portion of Mars. This appearance is produced 
by the diffused and refracted sunlight m the 
planet's atmosphere, indicating that this is 
perhaps as much as half as dense as that of the 
earth. This is a very imporlanl point to 
establish m assessing the possibility of life on 
that small world. \ 

Temperature and Atmosphere ■ 

Temperature is the next essential considera- 
tion, and here the evidence is not encouraging. 
As .seen from Mars, the sun’s disk appears, on 
average, rather less than fivc-eighlhs of its 



MARS ; SOME OF ITS PRINCIPAL FEATURES. Seen 
through a telescope. Mars presents a scries ol impressive geo- 
graphical features— continents and ** seas," desert areas, and 
regions believed by some observers to be covered with vegetation. 
All these phenomena have been mapped and are generally known 
by the names given them hy the 19th-century Italian astronomer 
Schiaparelli, who was a pioneer observer of the surface of Mars. 




Mars as Revealed hy the Telesl^tpe 


width as seen from the earth ; while Mars 
receives, on average, only 0 43 of the light and 
heat received by our world. Its day differs 
but little from ours, but Mars experiences 
seasonal changes which arc far more rigorous 
than those of the earth. These changes are 
particularly great jn the southern hemisphere 
owing to the fact that when that half of the 
planet is tilted towards the sun. Mars is about 
26,000,000 miles nearer than when its nortliern 
hemisphere is so turned. The same consideration 
applies to the earth, but only so as to cause the 
small dilfercncc of 3,000,000 miles. 

1'he rarefied atmosphere of Mars is less able 
to retain through the Martian night the heat 
received by day ; this would result in intensely 
cold nights, unless the atmosphere be sulhcicnlly 
dense near the surface to prevent rapid radia- 
tion. Radiometer tests have indicated that 
while the temperature may reach over 50 degrees 
f ahrenheit about midday in the equatorial 
regions, it drops to 112' \\ at night, and is 
freezing at sunset, even in midsummer. 

The C anals of Mars 

Thus the conditions for life (as wc know it) 
on Mars arc not promising. Furthermore, the 
simultaneous presence of carbon dioxide and 
absence of oxygen makes it unlikely that there 
can he on Mars any plant life such as exists on 
the earth (other than, perhaps, some primitive 
form). As is genet ally known, green leaves 
containing chlorophyll have the power when 
they absorb carbon dioxide to break it up into 
Its constituent elements under the action of 
sunlight, utilising the resulting carbon to build 
up their own tissues and leturnmg gaseous 
oxygen to the atmosphere. This cannot be 
happening to any great extent on Mars. No 
trace exists in the infra-red spectrum of the 
planet of the characteristic bands due to 
the presence of chlorophyll. 

What, then, of the visual evidences of 
vegetation and seasonal changes previously 
mentioned ? If not due to vegetation, how are 
these regular variations of lint and cycle of 
colour to be explained ? It seems most probable 
that they arc due to seasonal changes m some 
primitive form of plant life not containing 
chlorophyll ; such mosses and lichens abound 
on the earth in the arctic regions where tem- 
perature conditions most resemble those on 
M ars. This view is supported by the fact that 
the infra-red spectrum of the light reflected from 
the greenish areas of Mars matches exactly that 
of light reflected from terrestrial lichen. It is 
quite unlikely that any animal life (as we know 
it) can exist on Mars in the absence of oxygen, 
and with only moss as food. 

The “ canals ” of Mars were first discovered in 
1877 by Schiaparelli. They appeared to him as 
straight, greenish-grey streaks, very narrow and 
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faint, extending across the reddish desert areas, 
and he called them canal i (Italian for 
channels). They appeared to stretch from 
certain estuaries, bays, and “ coast lines,” as 
they might be called, to other similar markings 
and greenish-grey patches called oases and lakes 
(or lacus), where several canali were recorded as 
meeting and crossing. They extended in some 
instances for over 3,000 miles, and were 
singularly straight. In !881 82, when Mars 
was again favourably placed for observation, 
Schiaparelli again saw' the canali, and for con- 
siderable distances some of them appeared to be 
double. They seemed to develop rapidly with 
the progress of the Martian seasons, particularly 
during the spring. 

Network of Straight Lines 

Ihough many observers failed to perceive 
these markings, their existence was confirmed 
by numbers of expert astronomers who were 
suitably equipped with telescopes well placed for 
obseivalion. Among these were W. H. Picker- 
ing and Pcrcival Lowell in America, and 
Perrolin, Thollon, and Flammarion in France. 
In England, where conditions of observation arc 
generally poor, the existence of the “ canals ” 
has been questioned. 

According to Pcrcival Lowell (1855 1916), 
who represented a very large number of expert 
observers, the canals ” appear as perfectly 
straight dark lines forming a network geometric- 
ally arranged over the reddish, and even crossing 
the dark greenish, regions of the planet's disk ; 
they are from 15 to 40 miles in w'idth, and are 
up to 3,000 miles long ; as many as 14 such 
“ canals ” will m^cl at the oases and lakes and 
then continue across the apparent desert areas 
to other oases, or the extensive grccnish-grey 
areas ; about 50 canals ' have been observed 
to be double, those constituting a pair being 
parallel and between 100 and 200 miles apart. 

Cultivated Tracks 

It is not claimed that the canals ” arc really 
watercourses, but that they arc irrigated areas 
- that they are apparently the resulting belts of 
vegetation which develop, most probably by 
cultivation, for several miles on each side of 
much narrower watercourses, which arc artilici- 
ally constructed to convey water from the polar 
regions when the snow cap begins to melt. 
This melting apparently floods the regions sur- 
rounding the poles ; and what more probable, 
therefore, than for reasoning beings to seek to 
make the best use of so valuable and rare a 
commodity as water ? 

The geometrical arrangement of the cultivated 
tracks, so different from the courses rivers would 
take, strengthens the suggestion that the 
“ canals ” are the work of reasoning beings. 
Lowell, who had his observatory in the ideal 
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situation of Flagstaff', Arinina, delineated over 
400 “ canals ” and some 200 ‘‘ oases and 
lakes.” Other astronorners have independ- 
ently conlirnied most of the discoveries of 
Schiaparelli and Lowell, both of uhom prepared 
a chart upon which the details are mapped. 

C'iash of Opinions 

The evidence against this theory and against 
the existence of life on Mars and the presence of 
belts of vegetation or “ canals ” is negative. Its 
chief exponents were Barnard in America, 
Antoniadi in France, and Spencer Jones in 
Fngland. Barnard, though using the most 
powerful telescopes, claimed that he never saw 
what Ia^wcII and so many others revealed ; 
Antoniadi expressed like opinions ; Spencer 
Jones gave his opinion as follows 


“ Lowell’s theory involves many diflficulties. If 
inielligcni beings are al work in the way suggested, it 
would be expected that Ihcy would construct the canals 
to follow the contours of the planet’s surface instead of 
making them absoluiel> straight for thousands of 
miles. Also, It IS diftlcult to iinagme that canals would 
be const ruclod to carry water from the melting north 
polar cap well down jnio the southern hemisphere, 
and from the south cap well into the northern hemi- 
sphere T he only portion of the theory which receives 
fairly general acceptance is the existence of seasonal 
changes on Mars which could reasonably be attributed 
to changes in vegelation." 

Summing up, there is a definite clash among 
astronomers as to the meanings of the markings 
on Mars. The fact is that the “ canals,” if they 
exist, arc at the threshold of visibility with 
existing means of observation ; wc shall make 
little progress in this mailer until improved 
telescopes arc available. 


Li:SSON 14 

Miniature Worlds of the Solar System 


O Nf of the results of Kepler's study of the 
heavens was the iccognition of what 
seemed to be an arithmetical relation 
between the distances of the planets from the 
sun. This relation was worked out by the 
astronomer Titius, but it is generally ascribed 
to the German astronomer J. F'. Bode (1747 
182b). As subsequenlly ampliiied, it may be 
arrived at as follows. 

First write down the numbers 0, 3, 6, 12, 24, 
48, 96, 192, 384, and then add 4 to each. One 
then has 4, 7, 10, 16, 28, 52, 100, 196, 388; and 
these numbers are approximately proportional 
to the distances from the sun of Mercury, Venus, 
the earth. Mars, the asteroids, Jupiter, Saturn, 
Uranus, and Neptune. Thus if 10 is taken as 
the earth's distance from the sun, then the 
distance of Mercury is 4, that of Mars is 16, and 
'>o on. The actual distances, taking the earth 
as 10, are Mercury 3 9, Venus 7 2, the earth 10, 
Mars 15-2, the asteroids 27-4, Jupiter 52-9, 
Saturn 95 4, Uranus 192, Neptune 300. To 
ihis sequence the name of Bode’s Law is 
given, although it should be realized that up to 
the present it is merely an empirical rule. 

Discovery of the Asteroids 

When it was first framed, the existence of the 
asteroids was unknown, and there was a gap 
between Mars and Jupiter. It was inferred that 
another planet must exist, corresponding to the 
number 28, and in 1800 various astronomers 
set to work to locate it. 

On the night of January I, 1801, the Italian 
astronomer Piaz/i, at Palermo, discovered a 
hitherto unknown ” star ” ; this was found to 
have a planetary orbit, and was named Ceres 
after the mythical divinity of Sicily. Its mean 


distance from the sun was found to be 257 
million miles (28 I on the Bode scale), and 
corresponded, therefore, very closely with the 
missing numbei. What was almost as astonish- 
ing was its exceeding smallness ; later on, it was 
found to be only 477 miles in diameter. 

Streaks on Photographic Plates 

Then on March 28, 1802, another planet was 
discovered by Olbers, who named it Pallas ; 
this was found to be at an average distance of 
about 256 million miles and to be only 304 
miles in diametei. On September 2, 1804, 
Harding discovered Juno, a Ihiril small planet 
only 120 miles in diameter and al a mean 
distance of 248 million miles from the sun. 
Then on March 29, J807, Olbers discovered 
yet another, which he named Vesta. This is 
only about 250 miles in diameter, and at a mean 
di.stancc of 219 million miles from the sun. 

Thus instead of the solitary planet whose 
existence had been suspected, there were found 
instead four small worlds. In 1845 another was 
found — Astraea, discovered by Henckc, m the 
same group. In 1847 three more were dis- 
covered. More have been added to the number 
every year — all of them much smaller than the 
lirst four discovered. 

Since the application of photography to 
astronomical research large numbers of these 
asteroids have made their existence known by 
way of small streaks on photographic plates- ■ 
their motion while the plate was being exposed 
causing them to be presented in this way instead 
of as dots, as are the ” fixed ” stars. Tele- 
scopically, they appear as small stars ; hence 
their name asteroids, though planetoids or 
minor planets are more correct terms. 
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AUogether over 2,600 have been discovered ,* 
of these about 1,500 are permanently followed 
in recognized orbits. These have received 
names, khiefly from ancient mythology, together 
with niinbers enclosed and prefixed to the 
name, thus; “(911) Agamemnon.” A large 
proportion of the more recently discovered and 
very small planetoids arc known at present only 
by numbers, and will not be named until their 
identity is established by successive revolutions. 

Only about 20 of this host are estimated to 
have diameters exceeding 100 miles ; probably 
about 150 have diameters between 50 and 100 
miles ; the remainder, judging from their rela- 
tive faintness, arc all below 50 miles in diameter. 
There arc, in addition to these known planetoids 
with assigned orbits, a large number probably 
a thousand — whose identities arc so involved 
with one another that they become difTicult to 
follow. Averaging between 5 and 10 miles in 
diameter, they arc very faint ; and perturbations 
due to Jupiter’s attraction still further 
complicate their orbits. There arc many more 
that are less than 5 miles in diameter and beyond 
the range of telescopic photography. 

Distance of Planetoids from the Sun 

It might be supposed that from such numbers 
there might be sullicient material to form a 
planet at least as massive as the earth. 1'his is 
far from being the case, for it is probable that 
the combined mass of all the planetoids known 
is betw'cen 1/500 and I 1,000 of that of our 
world. At Icasl 8,000 bodies similar to Ceres, 
(he largest planetoid, would be required to con- 
stitute a world as massive as the earth. As the 
force of gravity and therefore the velocity of 
escape are so low on even the largest of the 
planetoids, it is cerlam that they can have no 
atmospheies such as we arc familiar with. 

Several planetoids show' periodical variations 
of brightness, indicating that they rotate. They 
take between 1 75 and 13 7 years to complete 
their i evolutions round the sun, both revolu- 
tions and rotations (where know'n) being direct, 
as in the case of the earth and planets in 
general. The inclinations of their orbits aver- 
age within about 9 degrees of the ecliptic, thus 
conforming to that of the majoi planets. There 
are some notable exceptions, the chief being 
1 lidalgo, which is 43 degrees, and Pallas, which 
is nearly 35 degrees, removed from the ecliptic. 

The eccentricity of the planetoid orbits varies 
considerably, for while some arc nearly circular, 
others are elongated ellipses with eccentricity 
amounting to 0-65 in the case of Hidalgo, 0 55 
for Reinmuth’s 1932 planetoid, and 0 54 for 
Albert. The range of some of the planetoids' 
distances from the sun is therefore very wide. 
About seven-eighths of them are from 215 
million miles to 310 million miles from the sun. 
'i’he remainder include Hidalgo, which has an 
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aphelion distance of 880 million miles — as far 
as the orbit of Saturn — but its perihelion distance 
is only 185 million miles. Its revolution period, 
the longest of the planetoids, is 13 7 years. 

Eros, which at aphelion is 165,630,000 miles 
from the sun, is only 105,230,000 miles distant 
at perihelion ; hence it may approach to within 
13,840,000 miles of the earth, and in January 
1931 it aclLuIlly came within 16,200,000 miles. 
Eros was then found to be an elongated body, 
suspected to be almost divided in the centre, 
irregular in form, and the two sections rotated 
about 4.] times in the course of a day. Its 
greatest diameter has beencstimaled to be belwee n 
15 and 20 miles. The period of its revolution is 
643 days, but its synodic period is 845 days. 

Four other planetoids have since been found 
to approach the earth still closer. Amor, with 
an orbit which also crosses that of Mars, was 
discovered by M. Dclportc on March 12, 1932 ; 
It came within 10. 160,(X)0 miles of the earth on 
March 23, 1932. Amor appears to be only 
about 3 miles in diameter ; its revolution period 
is 2*76 years. The minimum distance of Apollo, 
a liny planetoid discovered by Herr Rcinmuth 
in 1932, is 3,()00,(X)0 miles. Four years later 
Dciporte discovered and named Adonis, which 
at its nearest is only 1.500,000 miles away. The 
smallest planetoid hitherto observed -it is prob- 
ably IcnSS tlian one mile in diameter -has 
approached nearer to the earth than any other 
celestial body except the moon. 

Now called Hermes, it was accidentally dis- 
covered by Reinmuth on October 28, 1937 ; 
two days later it was only 485,000 miles away, 
missing a collision with tlie earth by 5J hours. 
U is possible for this planetoid to approach 
within 220,(M)0 miles of the earlh, which is less 
than the mean distance olThc moon ; its revolu- 
tion period IS rather more than 2 years. 

Origin of Planetoids 

What of the oiigin of the planetoids ? Are 
they, as has been suggested, fragments of an 
exploded world ? Although they occupy such 
a wide belt between the orbits of Mars and 
Jupiter— and even beyond — it can be shown 
that this could have been produced by the 
gravitational action of the planets, more 
particularly Jupiter. A remarkable circum- 
stance is that all Ihcir orbits arc so involved that 
it is not possible to disentangle one from the 
rest without breaking through others. 

It has been possible to show that the centres 
of the orbits of certain planetoids all coincide 
with a point on a line which joins the sun with 
the centre of Jupiter's orbit. Thus there is 
evidence for the conclusion that some planetoids 
once occupied a certain spot at a certain epoch, 
when they would have constituted a single 
world, instead of being, as now, fragments 
possibly of a world that met with catastrophe. 
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Jupiter and its 

T hf izrcatesi of the planets is Jupiter. 
Thirteen hundred and twelve times the 
si/c of the earth, it has an immense mass, 
318-4 times that of the earth and more than 
twice the amount of all the other planets pul 
together. With the exception of Venus, it is 
usually the brightest planet in our sky, and with 
its II satellites Jupiter forms a miniature solar 
system of its own. 

Its mean diameter is given as 85,750 miles, 
but the planet is so elliptical that its polar 
diameter is 82,800 miles and its equatorial 
diameter is about 88,700. It is thus an oblate 
spheroid with a great equatorial bulge, and it 
has a surface about 1 10 limes greater than that 
of the earth. Its density is only 0-24 that of 
our world and 1 *34 limes that of water ; this 
indicates that Jupiter is very largely composed of 
gases, which descend doubtless for many 
thousands of miles below its visible surface as a 
colossal atmospheric envelope. 

While the force of gravity on Jupiter avcrai^cs 
about 2-65 limes that of (he earth, it varies 
considerably between the equator and the poles, 
the weight of bodies becoming greater as the 
poles are approached ; superficial gravity, which 
is 2-64 at the equator, amounts to 2*67 at the 
pole> of the planet. This is due in part to polar 
ilaltening and in part to rapid rotation of the 
equatorial regions. 

Rotation Periods 

Jupiter’s rotation periods aic remaikable. 
Not only does it rotate 1‘asler than any other 
planet, but at rates which vary I'or different 


Many Moons 

latitudes and even for different objects at the 
same latitude. At the equatorial belt, averaging 
about 12,000 miles in width, the speed amounts 
to a mean of 9 hours 50 minutes to complete a 
rotation ; this is called System 1. In temperate 
latitudes the speed averages about 9 hours 55 
minutes : this is System II. In high latitudes 
the speed of rotation amounts to about 9 hours 
57 minutes. Thus there is a difference of seven 
minutes, or approximately l/85th of the entire 
period ; in the course of 85 complete revolu* 
tions of the planet, therefore, the equatorial 
regions must gain a complete rotation on the 
rest of Jupiter's surface. 

Without Appreciable Seasons \ 

Since the equatorial circumference is\about 
300,000 miles, objects at or near Jiipiter's 
equator travel at the rate of some 30,000', miles 
an hour, and 350 miles an hour faster -more or 
less according to latitude than in the north and 
south temperate /ones. 4'his can be compared 
with the speed of nearly 1,000 miles an hour at 
which bodies travel in terrestrial equatorial 
regions. Jupiter rotates in an almost upright 
position, because the inclination of its axis to 
the plane of its orbit is only 3 ; it can have no 
appreciable seasons due to varying till relative 
to the sun. 

Jupiter revolves at an average distance from 
the sunof 5-20aslronomical units, i.e. 483,300,000 
miles ; but this is subject to wide variation, 
owing to the great eccentricity of the planet’s 
orbit, which amounts to onc-iwenlieth. rhere- 
fore while Jupiter is about 507,000,000 miles 
from the sun at aph- 
elion, it is only aboui 

400.000. 000 miles away 
at perihelion. This 
makes a considerable 
differcneein Ihcapparcnt 
size and brightness of the 
planet as seen from the 
earth ; for when Jupiter 
is in opposition and at 
perihelion, i.e. in Octo- 
ber, it is then only about 

367.000. 000 miles away 
and has an apparent 
diameter of about 50 
seconds of arc. When 
opposition occurs at 
aphelion, i.e. in April, 
then Jupiter is about 

414.000. 000 miles distant 
and has an apparent 
diameter of 44 seconds 



JUPITFirS SURFACE FEATURES. This planet is remarkable for Its 
constantly changing “ belts,” and spots. They vary In width, depth, and tint, 
and these drawings, made by members of the British Astronoinieal Association, 
show some of these differences uf appearance. The first (left) records the 
surface of (he planet on January JO, 1930. The one on the right, on January 20, 
1931, shows ronsiderahle variation. 
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of arc. It takes Jupiter 11 years, 314 days to 
complete one sidereal revolution ; about six years 
intervene between aphelion and perihelion. 

The details on Jupiter's disk are varied, 
distinctly visible, and subject to constant change. 
Even a small telescope of 2-inch aperture will 
reveal two or three of the chief belts. The 
general arrangement of these belts is more or 
less uniform in character, but they change both 
in width and depth of tint in the course of 
Jupiter's long year. With the aid of powerful 
instruments a mass of detail can be determined 
- the great reddish tropical belts bordering the 
bright yellowish equatorial band, while greyish 
and greenish belts indicate the temperate 
regions. Spots - some very bright, others dark 

appear on these belts and change their posi- 
tions relative to one another from lime to time. 

The Great Red Spot 

I’he most remarkable of these spots is the 
Great Red Spot, which first became prominent 
in 1878 below’ the South Tiopical Bell. It w^as 
calculated to be about 30,000 miles long, 
parallel to the belt, and 7,000 miles wide. 
Originally pinkish in tint, it became a deep red 
by the next year ; il has been getting fainter and 
rounder, until now il is scarcely perceptible. 
Hut ihc great bay or hollow, 45,000 miles long, 
which It occupied still remains a very distinct 
feature of the Smith 1 ropical Belt and one of 
the most pcimancnt markings on the planet ; 
It IS called the South Tropical Disturbance. 

The Gieat Red Spot cannot be attached lo 
the planet's surface, because it travels at a 
dilferenl rate from that of the adjoining belts 
and appears to be Roaling, together with the 
belts and i)ther details, m the atmosphere of 
Jupiter. The continual and rapid changes in 
the other surface details indicate that they aie 
produced by currents and storms in a dense 
atmosphere, onlv the upper layers of wdiich are 
ordinarily observable. Il was once thought 
that thousands of miles below them is the 
actual and laigely molten surface of the 
planet, at a terrific heat consistent with 
Us low density and disturbed state. 

This view, based upon the observed 
phenomena and the analogy of the earth, 
was held until il was found that the cloud 
surface of Jiipilcr averaged some 200 F. 
below' zero. This appeared to rule out the 
possibility ol^ the clouds being composed 
of water vapoiii . 1'hcn analysis of Jupiter's 
spectrum indicated the presence of ammo- 
nia and methane in its atmosphere, and 
Ihercforc that the clouds might be com- 
posed of solid ammonia crystals. This is 
consistent with Ihc theory of Sir Harold 
Jeffreys (b. 1891), derived from the extreme 
lightness of Jupiter as compared with its 
bulk or volume, which postulates that 


Jupiter has a solid core approximately 42,000 
miles in diameter. 

Above this is an icc-layer some 16,000 
miles thick, and enclosing the whole is the 
dense and very cold cloud-laden atmosphere 
about 6,000 miles in depth. This theory has 
obtained some support from the discovery of 
ammonia and methane in Jupiter's atmosphere, 
as regards frigid conditions ; otherwise there 
is actually little evidence for JciTrcys’ supposition 
of Jupiter’s internal ice and rocky core. There 
is no probability of life on such a world, any 
more than on a molten one. 

Kleven Satellites 

Jupiter has 1 1 satellites. The four largest 
were lirsl discerned by Galileo in January 
1610, and they arc called the Galilean Moons. 
They have also individual names, but as a 
rule they, together with Jupiter's olhei satellites, 
arc known by Roman numerals. 

The first eight of these satellites revolve 
direct from west to east, but the motion of the 
three outermost is retrograde, i.e. clockwise. 
Until 1892 Jupiter was believed lo have only 
four moons. No. V was di.scovercd by Barnaid 
at the Lick Observatory in 1892. In 1904 
Perrinc discovered VI by photography at the 
same observatory, and VII in 1905, Then 

VIII was discovered by Melotle in 1908, and 

IX in 1914 by Nicholson, who also discovered 

X and XI in 19.39. 

Very little is known about these small bodies. 
In view of the great eccentricity of the orbits 
of the five outermost, their considerable 
inclination fiom the plane of Jupiter's orbit, 
and also of the fact that three of the satellites 
have a letrograde motion, il seems probable 
that they arc captured ’’ planetoids, 

'1‘he four large Cialilean moons would he 
perceptible lo the naked eye were il not for 
their apparent close proximity to the radiant 
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Jupiter. As it is, Ganymede and (rallisto 
may be observed with good lield glasses, 
appearing, at times, about one-lwelfth and 
one-sixth of a degree respectively either to the 
right or the left of the planet. (A degree, it 
should be explained, is approximately twice our 
moon’s apparent width.) 

Observed through powerful telescopes, these 
satellites present perceptible disks with distinct 
markings suHicient to indicate that each satclliie 
keeps the same face turned towards Jupiter. 
The changes in their relative positions, and 
more particularly their eclipse and transit 
phenomena, piovide constant entertainment 
to possessors of smaller telescopes. These 
changes occur several times a week, the orbits 
of the satellites being so nearly m the plane of 
Jupiter’s eguator that they all, except Callisio, 
pass through the planet’s shadow and are 
eclipsed or occulted at every revolution. 
When they pass between us and Jupiter, they 


arc seen to travel in transit across the disk. 
The times of these occurrences are known 
to-day with great precision, but in the 17th 
century it was found that they seldom took 
place at the expected time — they were either 
too early or too late, the dilTerence often 
amounting to several minutes. Then in 1675, 
Rocmer (1644 1710), a Danish astronomer, 
explained the discrepancies as being due to 
the time light lakes to travel across the space 
between us and the satellites. As previously 
stated, this distance vanes, and Jupiter is at 
limes over 200 million miles nearer than at 
other times ; as the distance of Jupiter increases 
so the satellite phenomena appear delayed, 
the rcvcise occurring as Jupiter draws nearer, 
fl is now known that light travels at the rale 
of 186.325 miles per second, hut Roemcr’s 
explanation was not accepted for more than 
fifty ycais, until it was coniirmed by Bridicy's 
discovery of the aberration of light. \ 


LKSSON 16 

Saturn and its System of Rings 


S AfUKN, the second largest of the planets, 
is the most impressive of them, on 
account of the ring system which en- 
circles the planet ; this is .seen from year to 
year at a dilTcrenl angle, and so provides an 
ever-varying spectacle. While the sphere of 
Saturn is 95 2 times more massive than the 
earth, it is 763 limes the si/e or volume ; this 
indicates hc>w exceedingly light in density the 
planet must be. Its density is only 0 12 that 
of the earth and 0 69 that of walei. Assuming 
Saturn to be of equal density throughout, it 
would float on watei. 

Immensely l.ong Seasons 

The planet's mean diameter is 73,000 miles, 
but owing to Its great oblalcness or polar 
llaltcning d is more elliptical than any other 
planet, rhis amounts to about 10 per cent. ; 
so wliile its equatorial diameter is 74,900 miles, 
its polar diameter amounts to only 67,700 
TViiles. As a result of this ditfcrcncc, bodies 
would weigh about 30 per cent, less at the 
equaloiial regions of Saturn, as compared 
with the polar. 

This oval shape of the planet is very obvious 
when the rings arc presented edgewise and 
theieforc almost invisible. This cqua tonal 
bulge, anumntmg to nearly 4,000 miles, is due 
to Saturn's very rapid rotation, which takes 
only 10 hours 14 minutes 24 seconds at the 
planet’s equatorial regions, and from 20 to 25 
minutes longer in the bells to the north and 
south. In this respect Saturn resembles Jupiter 
and also the sun. 


Because the axis of the planet is inclined 
26 45' to the plane of its oibit, it has well 
defined seasons, but of immense length, the 
sidereal period of its revolution being 29 years 
167 days. A season on Saturn is between 7 and 
8 of our years in length. Saturn revoh es at an 
average distance from the sun ol 9 54 astro- 
nomical units, or (886,000,000 miles ; but as the 
eccentricity ol its orbit amounts to 0 056, the 
planet’s distance varies between 936,(X)0.000 
miles at aphelion anti 836,00(),0(K) at perihelion. 
Theielorc, while Saturn may appioach the earth 
to wilhm 745,000,000 miles at its nearest 
oppixsilion, il will be only about 100 million 
miles farther otT at an aphelion opposition ; 
consequently ihere is not a great vanalion in 
the appaicnt brightness of Saturn. 

Clouds of Vapour 

Hie planet’s sphere, which, like Jupiter and 
the sun, appears brightest in the centre and 
fades off round the edges, has a high albedo, 
amounting to 0 42. It is crossed by several 
belts, faint icplicas of those of Jupiter, with the 
broad equaloiial bell a brilliant yellow, the 
tropical and temperate belts greyish, and the 
polar caps of a greenish tint. On the belts 
appear occasionally while or dark spots, together 
with faint, indistinct shadings. 

These belts represent clouds of vapour in an 
atmosphere of great depth, doubtless of many 
thousands of miles, the rapid rotation at 
different rates spreading the clouds out into 
bells which rush past one anothei at great 
speeds. A dilferencc of over 750 miles an hour 
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SATURN AND ITS RINGS. nisc<ivered by 
GuUlco in 1610, the ring system of Saturn was 
tliouglil lo be a solid body or bodies, but it is 
now known to be composed of an aggregation of 
small moonlcts revolving about tlie planet with 
great rapidity. 

exists between the speed of ihe equatorial belt 
and those of mote temperate latitudes. 

It has hitherto been considered probable that 
several thousands of miles beneath this visible 
cloud-laden surface a hot and possibly molten 
surface existed. Vaiious considerations war- 
ranted this conclusion, notwithstanding the 
lack of solar heat. In recent years theories 
propounded by Sir Harold .leffreys have credited 
Saturn not only with an intensely cold atmo- 
sphere but also with an average depth of some 

16.000 miles, enveloping a world covered with 
ice to a depth of 6,000 miles, this in turn 
enclosing a solid rocky core approximately 

28.000 miles in diameter. 

This theoretical presentation is highly specula- 
tive ; but, as in the case of Jupiter, it has 
obtained some credence because the atrno.spherc 
of Saturn has been found to have a large 
proportion of methane and a relatively smaller 
proportion of ammonia, as compared with 
Jupiter, this being attributed to the much 
greater cold experienced by Saturn owing to its 
much greater distance from the sun. 

Saturn’s ring system is unique and, when wide 
open, exhibits a large area of the surfaces of the 


rings. Jt adds about one and two-thirds times 
to the brilliance of Saturn observed with the 
naked eye. In 1936 the rings almost vanished : 
then they began to open out, to reach their 
widest in July 1943. After that they began to 
close up until in 1950 they almost vanished 
again. During this time il was the south side 
of the rings that was presented to view'. 

The successive phases they go through are 
indicated in the illustration on this page, the 
dark equatorial band shown in the 1921 picture 
being the shadow produced by the invisible 
rings on the planet’s surface. At intervals of 
nearly 15 years the rings go through all their 
phases, but alternately in the reverse direction 
piesenting the north and then the south side of 
the rings to our view. 

When at their maximum, they extend a little 
above the globe of the planet and have an 
apparent diameter about one-sixth more than 
Saturn. Just before vanishing, the rings appear 
as a thin line of light projecting from each side 
of the planet's disk. When the rings are pre- 
sented quite edgewise, they entirely vanish, and 
in theii place arc a string of dots and streaks, 
suggesting that the rings are not more than 50 
miles in thickness. 

Composition of the Kings 

In extent the rings aie enormous, resembling 
vast concentric disks, the outer one with a 
diameter of 171,500 miles. There arc three 
main divisions of the ring system, knowm as A, 
B, and C. The outer ring A, less bright and 
distinct, is about I0,0(K) miles wide. This is 
separated from B, which is much the brightest 
ring, by Cassini’s division, which is between 

2.000 and 3,000 miles in width. The ring B is 
about 16,(X)0 miles wide, and has a diameter 
averaging 145,000 miles. These rings vary in 
width, together with the divisions between them, 
on account of perturbations caused by Saturn’s 
satellites, to which are doubtless due the 
additional divisions occasionally seen, the ring 
A being sometimes divided by what is knowm as 
Kneke's division. 

Inside the bright ring B is a division probably 
about 1,000 miles wide, separating it from the 
inner ring C\ which is very faint and dusky, C 
is usually called the “ crape ” ring, and is about 

11.000 miles in width, the indistinct inner edge 
being between 6,000 and 7,000 miles from the 
planet’s surface. While the rings produce a 
shadow upon the planet, the globe of Saturn 
also casts a very dark shadow over the rings. 

The rings of Saturn have been proved to be 
composed of innumerable particles in steady but 
very rapid rotation round Saturn— “ moonlets,” 
they might be called — each with its own orbit 
and travelling in the same direction, that is, 
counter-clockwise, and almost in the same plane 
as the chief satellites. A few of these particles 
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may approach 50 miles in diameter, judging by 
Ihe appearance of the iings when seen edgewise, 
but the great majority must be of small dimen- 
sions, perhaps no larger than golf balls, or small 
shot, because the total mass appears to be less 
than a quarter the mass of our moon. 

1 hey revolve round Saturn at about 10 miles 
a second on the outer edge of the ring system, 
a particle taking nearly 140 houis to complete a 
revolution round that edge of the system. At 
the inner edge they attain a speed of I2A miles 
a second, and so complete their revolution on 
this smaller circumference m about live hours. 

In 1857 JarTies Clerk Maxwell (1831 79) had 
shown from theoretical considerations that 
the rings must be composed of separate particles 
like swarms of meteorites. 'Fhe fact that the 
planet and some of Saturn’s satellites could 
be seen through the less ilense parts of the 
rings confirmed this. 'Then in 1895, .1. I:. 
Keeler (1857 1900) proved conclusively by 
specMoscopic observation that the inner por- 
tions travelled faster than the outer, and exactly 
as they would if they were composed of particles, 
their light and other considerations leaving 
no doubt in the matter. It is possible that they 
aie the fragments of a satellite which approached 
the planet so closely as to be broken up by 
tidal forces. Saturn's satellites number nine, 
rheir chief details arc given in the table. 


Titan, first observed by Christian Huygens 
(1629 95) in 1665, has a diameter greater 
than that of the planet Mercury, and appears 
to be the largest satellite in the solar system. 
It is above ninth magnitude, and can be seen 
with small telescopes of 2 to 3 inches aperture ; 
in large instruments it shows a disk with 
periodic variations in brilliance. Its mass is 
greater in proportion than that of our moon 
and about 31 times that of water, so Titan 
seems to be also the most massive of all the 
satellites of the solar system, so fiir as is known. 
It is also unique amongst satellites in that it 
has an atmosphere, chielly of methane, like 
Saturn itself. 

The Same Face toward Saturn 

Tethys, Dione, Rhea, and lapetus were 
discovered by J. D. Cassini (1625 1712). The 
densities of the first three are very low, while 
their albedo is high, suggesting a gaseous 
condition quite unlike Titan. Mimas \and 
Enceladus, discovered by Sir William Hersphcl 
(1738-1822) in 1789, aie the lightest m dcnJ^ity, 
Mimas being over two thousand limes less 
than the moon ; it may be nothing but a 
mass of ice. Hyperion, discovered by W. C. 
Bond (1789-1859) m 1848, has also a very 
low density. Phoebe was ibund photographi- 
cally by W. H. Pickering (1858-1935) in 1898, 
and is remarkable as being the only one 
with a lelrogradc motion round Saturn ; 
this, together with its gicat eccentricity 
of 0 J66 and greal inclination of about 
149’ to the planet's equator, suggests that 
the satellite is a "‘captured" planetoid. 

The fact that sunlight js 90 times less 
(1/90) per unit area at the distance cf 
SalLiin, as compared wilii the earth, rendeis 
the satellites rather faint objects ; hut 
regular variation m their brightness is 
perceptible, and from this it appears that 
they keep the same face toward Saturn, as 
does oiir moon to the earth. 
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LESSON 17 

Uranus, the Green Planet 


U ranus, the next planet beyond .Saturn, 
IS about twice as far from the earth, 
and prc.scnts therefore a much smaller 
disk and with very little detail perceptible. 
U was the first additional world to be di.scovered, 
and it led directly to the finding of Neptune. 
Thediscovery of Uranus was made by Sir William 
Hcrschcl on March 13, 1781, wilh the 7-inch 
rclleclor telescope which he had made himself. 

At first the new body was regarded as a 
tailless comet, but by the following year it 
was found to be a planet moving in an orbit 


quite unlike that of a comet. J. Lalande 
(1732-1807) and other Conlinenial astronomers 
gave it the name of “ Hcrschel ; later Bode 
named it Uranus after the father of Saturn 
in Greek mythology. This gradually displaced 
the other name. 

By referring to old star catalogues and previous 
observations, it was found that Uranus had 
been recorded many limes as a star, including 
an observation recorded by .lohn E'lamsleed 
(1646-1719), the first astronomer royal, in 
1690. Uranus appears as a star of the sixth 
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magnitude, and is just discernible 
lo the naked eye, a good telescope 
being recjuired to show its plane- 
tary disk. It may seem surprising 
that the ancient astronomers had 
not noticed Uranus in the clear 
air of Ligypt and Chaldea, but the 
apparent movements of this planet 
are so slow, taking 84 years and 
SIX days to complete a circuit of 
the heavens (this being the planet's 
year), that its daily motion would 
escape notice. 

I he mean distance of Uranus 
from the sun is 1,783,000,000 
miles ; but the eccentricity o(‘ its 
orbit being 0047, its actual 
distance varies between about 
1,866,000,000 when at aphelion 
and 1,698,000,000 at perihelion. 

C onsequently there is very little 
di (Terence in its apparent bright- 
ness or si/.e as seen from the earth, its 
angular diameter averaging about 3*75" 
(seconds of arc) and attaining about 4" when 
at its nearest. 

Uranus is 59 limes the si/c of the earth, 
but, though so much greater in volume, Uranus 
IS only 14*6 limes the mass ; consequently its 
tlcnsity IS only 0 25 that of the earth or I *36 
times that of water, ft therefore resembles 
Saturn and .luf)itcr in density, and also in 
having a vciy deep gaseous envelope. The 
mean diameter of Uianus, according to the 
outei cloud surface ol'lhis atmospheric envelope, 
IS about 31,900 miles ; but, as in the case of 
Saturn and .lupitcr, its polar diameter is much 
less than the equatoiial, amounting to about 
1/14 less. The planet's clliplicily indicates a 
very rapid rotation, which amounts to only 
10 hours 49 minutes ; this represents the 
length of a Uranian day, except so far as the 
days are abnormally lengthened by the planet's 
lemarkablc arrangement of seasons. 

Angle of Kotatioii 

Uranus rotates at the surprising angle of 
about 98 degrees lo the plane of the planet's 
orbit. At this angle the greater part of the 
northern hemisphere and, alternately, the 
southern would remain continuously iii the 
sunlight for 21 years ; this is the length 
of a season on Uranus, and a winter mghi 
of similar length would be experienced. 

But the sun appears at that distance only 
as a very bright star with a scarcely per- 
ceptible disk and with a surface 368 times 
less, so Uranus must receive 368 times less 
light and heal than the earth, area for 
area. I’hus twilight conditions must prevail 
on Uranus, providing that this feeble 
sunlight can penetrate the planet’s dense 


cloud canopy. The spectrum 
of Uranus, while consisting of 
reflected sunlight, contains ab- 
sorption bands indicating a still 
greater quantity of methane than 
in the case of Jupiter and Saturn. 
These bands abstract so much 
of the orange and red light re- 
flected from the planet that, like 
Neptune, it appears greenish in 
the telescope. 

The surface of Uranus shows 
belts Similar to those of Saturn, 
but much fainter and tilted at the 
remarkable angle that is almost 
perpendicular to the plane of the 
planet's orbit. This orbit has an 
inclination of only 46' (minutes 
of arc) to the plane of the earth's 
orbit, and is therefore about the 
same. The albedo of Uranus 
is high, amounting to 0 60, as 
would be expected ('rom a cloud-laden atmo- 
sphere of great reflecting power. 

Extremely Faint Satellites 

Uranus has five satellites, their chief details 
being showm in the accompanying table. They 
arc all extremely faint. I'ilania and Oberon, 
appearing about I4J magnitude, were dis- 
covered by llerschcl m 1787. And, about 16 
magnitude, and Umbriol, about I6i magnitude, 
were discovered by W. Lasscll (1799-1880) in 
1851. Miranda, at 17 magnitude, was dis- 
covered by Kuiper in 1948. The most remark- 
able features about these satellites are that 
they all appear lo travel in a retrograde direc- 
tion round Uranus (that is, clockwise), a motion 
that IS shared by the rotation of the planet 
itself, which IS also retrograde ; also that the 
orbits of these satellites arc at an extreme angle 
to the plane of the planet’s orbit. This amounts 
apparently lo 82 (degrees of arc), but is actually 
180 - 82 98 when the retrograde motion 

is taken into account. 

These point to the conclusion that Uranus 
at some far-distant epoch turned over to this 
angle of 98' together w'lth its satellites, or while 
the whole was in a gaseous state and befoic the 
birth of the satellites ; for since the planet 
rotates in the same plane and direction as the 


of uranus 


Name 

Otunteter 
in nules 

Mean 
Dtsfam e 
from 
Vranits 
miles 
81,000 
120,000 

167.000 

273.000 

365.000 

Sufeteal Period 
of Revolution 

Miranda . . 

Ariel 

Umbriel . . 
Titania . . 
Oberon . . 

(about) 

lUO 

.too 

250 

600 

550 

iJuvs hours mins. 

1 ^ 

2 12 29 

4 3 28 

8 16 56 

13 11 7 



SY.STEM OF URANUS, 
shdwing the singular 
angles of the equatorial 
belts, planes of orbits, 
and the positions of the 
poles. 
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satellites, the inverting process must have been though it is travelling at about 4] miles a second, 

common lo both. The most probable cause The physical condition of the planet is gener- 

would appear lo have been the near approach ally regarded as being similar to that of Jupiter 

of some big body- -another sun perhaps — and Saturn, the actual surface being some 

which, by raising great tides on the plastic and thousands of miles below its atmospheric cloud 

possibly half-formed world of Uranus, was thus surface. It may be at a great heat — probably 

able to alter its axis of rotation long before molten, more or less - notwithstanding what 

the satellites came into existence. must be a very frigid exterior. Nevertheless the 

Uranus is so distant that it remains in each possibility of a frigid and solid interior similar 

sign of the zodiac for seven years, since the to those suggested for Jupiter and Saturn (see 

planet's annual motion through the heavens Lessons 15 and Ih) would also apply to the 

amounts to an average of only 41 degrees, planet Uranus. 


LESSON 18 

Discovery of Neptune and Pluto 

N EPTUNr, for long regarded as the outermost Challis at Cambridge had actually observed the 
planet of the solar system, is not visible planet weeks before, but in the absence of good 
to the naked eye, though it may be star-charts had failed to identify its true nature, 
glimpsed with powerful field-glasses. Its dis- Neptune's mean distance from the sura is 
covery in 184b was the result of one of the 30-06 astronomical units ; from this it departs 
greatest triumphs of mathematical astronomy, relatively little, being at aphelion 2,816,000,()00 
The existence of a world beyond Uranus had miles, and at perihelion 2,768,000,000 miles, 
been suspected as the cause of certain accelcra- from the sun. The eccentricity of Neptune’s 
tioris and letardations in its orbit, which orbit is only 0-0086, and its orbit the most 
amounted to nearly two minutes of arc. While circular of all the planets, except that of Venus. 
Saturn and Jupiter accounted for part of this The inclination of its orbit to the ecliptic 
irregularity, the residue was suggested by the is only I 47'. 

German astronomer F. W. Bessel (1784 1846) While the mass of Neptune is 17 times that 
as due to a planet beyond Uranus. of the earth, its size or volume is 43 times ; 

therefore the planet's density is much less, being 
Search for a New Planet 0-40 that of the earth or 2-22 that of water. 

Then m 1845 the English astronomei J. C. Neptune is therefore but little tienser than 
Adams (181‘) -92) and in 1846 the French Uranus, and is generally a replica of that planet, 
astronomer U. J. Leverricr (1811 77) indepen- except that it exists under much more frigid 
denlly calculated where this supposed planet conditions as regards solar heat. The sun 
must be. fhough Adams had computed the would appear as a very bright star, and to the 
position first and informed the astronomer unaided eye would show no perceptible disk, 
royal by letter, his communication was neglected. The heat and light received by Neptune are 

and he thus lost the honour of the discovery. 900 limes less, area for area, than are received 

It was not until July 19, 1846, that J. Challis by the earth ; although this solar light would 

(1803 -82) of the Cambridge University obscr- far exceed our brightest moonlight, Neptune is 
vatory, took up the search at the suggestion of a world of twilight. 

G. B. Airy (1801 92), the astronomer royal, as 

l^verricr's results had now been made known. Seasons 41 Earth-years Long 
In August 1846 Leverrier’s elements of the It rotates very rapidly, in about 15 hours 
planet's position, which were in accord with 40 minutes, on an axis inclined about 6l degrees 

those already computed by Adams, were pub- to the planet's orbit. Because it lakes 164 years 

lished. Subsequently Leverricr wrote to the 280 days to complete a revolution round the 
observatory at Berlin, on September 18, asking sun, Neptune has very pronounced seasons of 
them to search for a “ new planet looking like great length, amounting to about 41 of our years, 
a star of the ninth magnitude and having a 1'elescopically, Neptune’s disk appears to 
perceptible disk," indicating also where it was have an average diameter of only 2-0 seconds 
to be found. It was discovered within half an of arc. From this its real diameter has been 
hour, and only 52 minutes of arc from the place calculated lo be about 27,80J miles. Neptune 
predicted ; it had the apparent disk but was has the high albedo of 0-52, indicating a cloud- 
a magnitude brighter. This was a great covered surface. This, as in the case of Uranus, 
achievement for Leverricr, and one in which appears greenish, but without trace of belts or 
Adams shares the honour, though at the time markings, the details so far ascertained being 
It caused much controversy, for Professor revealed spectroscopically. These indicate a 
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very dense and deep atmosphere, and while its 
surface may be 220 degrees below zero (C’enli' 
grade), yet great heat possibly exists in its 
depths, where, however, neither sunlight nor 
solar heat may ever penetrate ; or frigid con- 
ditions may exist similar to those now suggested 
for Jupiter, Saturn, and Uranus. 

Neptune’s I.arger Satellite 

Triton, the larger satellite of Neptune, re- 
volves in a period of 5 days 21 hours 2i minutes, 
at an average distance of 220,000 miles from 
Neptune's centre, and so almost as far as the 
moon is from the earth. Its orbit is retrograde 
and inclined at between 35 " and 40’ to that of 
Neptune. It appears to have the rcniaikable 
property of a varying angle of inclination, which 
has been found to change in the course of many 
years to the extent of about 10" ; this deflec- 
tion of the path of the satellite has been a.scribed 
to variations in the plane of Neptune’s equator. 
Triton was discovered by l.assell m 1846. It is 
very faint, appearing about 13th magnitude, and 
is therefore estimated to be approximately the 
si/c of our moon. A second satellite, Nereid, 
was discovered by Kuipcr in 1949. 

Since the discovery of Neptune the existence 
of yet another world beyond this planet had 
been suspected for many years, further un- 
accounted pertui batioiis of Uranus, together 
w'lth the fact that the aphclia of several comets 
might therefore be accounted for, stimulated 
the search by methods similar to those of Adams 
and l.evcrrier. The existence of families ” 
of comets had long been regarded as indicating 
worlds beyond Neptune, because, while the 
comets had the sun at the perihelion end of their 
very elliptical orbits, they had one of the 
greater planets near the aphelion end. Because 
certain comets had their aphelia far beyond the 
orbit of Neptune, these were regarded as 


body, which he termed Planet X, would be found. 
Pickering also published his estimate of the 
approximate position of this unknown world in 
1919. Though an intermittent search was main- 
tained after Lowell’s death in 1916, it was not 
until January 21, 1930, that the suspected planet 
was discovered. It had been the rule at the 
Lowell observatory at Flagstaff, Arizona, to 
photograph those regions in some part of which, 
according to Lowell’s elements, the planet 
might be situated, and then to scrutinize the 
plates to find any small dash in place of the 
multitude of dots which represented the so- 
called lixed stars. 

Pluto’s Approach to the Earth 

It was thus that the young assistant at the 
observatory, C live W. Tombaugh (b. 1906), dis- 
covered the world beyond Neptune on one of 
the photographic plates. Dr. V. M. Slipher, 
chief of the observatory, closely studied the 
moving body ; elements w'erc calculated, and 
on March 13 the olficial announcement was 
made that the trans-Ncptunian planet was 
actually discovered only 6 degrees away from 
the place assigned to it 15 years earlier by 
Lowell’s elements It was subsequently found 
that Pickering's predicted position was only 
about 10 degrees fiom where the planet was 
found, while some of his figures relating to it 
were clo.ser than Lowell's. 

In 1950 the 200-in. telescope showed Pluto 
to be about half the diameter of the earth, or 
4,000 miles, the period of its revolution round 
the sun being 248 yeais. Its orbit is the most 
elliptical of all the planets, ranging from about 
50 astronomical units in aphelion, that is, 

4.650.000. 000 miles, to 29*6 units, or 

2.753.000. 000 miles, at perihelion. It comes 
within the orbit of Neptune, but at the high 
inclination of its plane of 17 degrees to the 


pointing to tians-Neptunian 
planets, but they supplied no 
further data. 

Traiis-Ncptuniaii World 

More definite were the small 
irregularities in the motion of 
Uranus, Neptune, and even 
Saturn, which could not other- 
wise be accounted for. Dr. 
Percival Lowell, W. H. Pickering, 
and A. Gaillot, in particular, 
made elaborate mathematical 
calculations to locate the trans- 
Neplunian world which they 
flrmly believed existed. An im- 
mense amount of work was 
involved in these, Percival Lowell 
publishing his Memoir on Trans- 
Neptunian Planet in 1915. This 
indicated the region where the 



ORBITS OF PLUTO and Neptune. Date 1988 represent?} next 
perihelion of Pluto. Top left, sun as seen from the earth A A, as 
seen from Pluto at aphelion; B, at perihelion. Bottom Imt ; N, 
diameter of Neptune's orbit ; P, Neatest diameter of Pluto's orbit ; 

1, inclination of Pluto's orbit to Neptune's. 
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ecliptic, so Nepdinc and Pluto can never meet. 
At present Pluto is at a distance of about 
3,30(),()U(),()()t) miles, and it is gradually coming 
closer to us each year. Sunlight is there little 
more than our moonlight, and Pluto at present 
receives about l,.S()0 times less heat and light 
from the sun than the earth docs. So small a 
planet as Pluto can hardly have a mass greater 


than a tenth that of the earth ; if that be so, 
its effect on Uranus is too small to be detected. 
In a .sense, then, the discovery of Pluto was a 
coincidence. Nevertheless, if no prediction 
had been made, no search would have been made, 
and it is fitting that the discovery should have 
been made at the observatory founded by the 
astronomer who made the prediction. 


LESS(>N 19 

The Three Classes of Comets 


T iik name comet is derived from the Greek 
koftwtes, long-haired, a word that had 
its origin in the hairy appearance of the 
luminous mist which surrounds the celestial 
body called a comet and which, in many, trails 
away into space ; this appearance forms the 
so-called tail, and obtained for comets their 
old title of voniatac, that is, “ hairy stars.” 

Over 1 ,00t) comets arc known, the elements of 
whose orbits have been computed : on average, 
about five new ones are thscovered each year. 
The greatest number observed in one year is 
thirteen in 1932, and again in 1947 and I94S. 

The majority of comets have never been seen 
without telescopic aid ; as a rule, not more 
than about one in ten becomes easily visible to 
the naked eye. Occasionally a splendid body 
appears, with a nucleus that may be as bright 
as Venus and with a tail that stretches half way 
from the horizon to the sky overhead ; but 
only about five of these comets may be expected 
on an average in a century. 

Return to fhe Sun 

While a comet usually has a bright central 
nucleus or a perceptible condensation siir- 
rnunded by a more or less spherical mass of 
fainter luminosity, called the coma, the radiant 
tail is frequently imperceptible or ab.sent from 
the smaller comets, or it may develop as the 
comet approaches the sun. f rom the orbits 
of several hundred comets which have been 
defined, the majority are found to be parabolic. 


a large number elliptical, and a few hyperbolic ; 
but as only a small portion of a comet's orbit 
i.c. that which is in the vicinity of the earth and 
the sun — is observable, it becomes very dilTicult 
to distinguish between these curves, ff some are 
hyperbolic, it appears certain that these comets 
leave the solar system never to return. I’he 
orbits of neaily a hundred comets aic deliliitely 
known to be elliptical, so that ihcir rctunn t(> 
the sun may be predicted ; these aie called 
pciioilie comets. ; 

Short-period C ornels 

Such comets arc better knewn than the others, 
because in many eases the return of the same 
comet has becu observed several limes, as in 
the cases of flallcy's cornel and of Tncke’s 
comet, observed for 44 returns. It becomes 
possible to note the changes, bolh in the comet's 
period and in its structure, which have occurred 
in the intervals of their return. 

(jenerally the eccentricity of these cometary 
orbits is much greater than that c>r the planets 
and most planetoids, f he comet approaches 
comparatively close to the sun at the perihelion 
end of its orbit, w'hilc the aphelion may be 
Within the orbit or.)upilcr or it may be far beyond 
that of Neptune ; so the period of its return 
may be anything between 3|. years and 10,000 
years. I'hesc comets arc divided into two 
classes : (I) the short-period ct>mets ; (2) the 
long-period comets. 

About 50 comets arc known with short-period 
orbits, requiring between three 
and nine years for the comets to 
complete a revolution and return 
to perihelion. These comets are 
all faint objects, only a few being 
perceptible to the naked eye. 
They are usually known by the 
name of their discoverer ; their 
full title slates also the year of 
discovery and the order of dis- 
covery relative to others, thus : 
Geddes’ comet 1932 g, and Faye’s 
comet 1932 /?, the letters in italics 
indicating that these comets were 
the seventh and eighth discovered 
in 1932. 



FNCKF/S COMET. Discovered by J. L. Pons, ot Marseilles, 
in 18IK, this short-period comet is named after the German 
astroiipmer, J. Encke (1791-1865), who first determined Its 
orbit and demonstrated that it had been previously observed in 
1786, 1795, and 1805. The period of its recurrence or revolution 
about the sun is approKimatelv 1 ,200 days. 
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There is another form 
of nomenclature used by 
astronomers, based upon 
the time the comet passes 
closest to the sun. This 
affords greater precision 
than the order of discovery, 
because a comet may over- 
take another which was 
found earlier and arrive at 
perihelion first. So in the 
case of comets discovered 
longer ago than a year or 
two, this form of nomencla- 
ture is usually adopted ; it 
is expressed thus : Coggia's 
comet 1 874 111, or 1 aylor’s 
comet 1916 1. The Roman 
numerals replace the letters 
when the perihelion time 
is established. 

Dominated by Jupiter 

All these short-period 
cornets have their aphelion 
point not far from the orbit 
of Jupiter— some within 
it to the extent of about 
90,000,000 miles, as in the 



HALLFY’S COMET. This photoKraph 
shows the famous comet in relation to the 
planet Venus (left). A periodic comet, 
reliirnine at inter>als of 75 76 years, it 
has been observed for more than 
veurs. The lower diagram shows its orbit. 

Photo, Vtoon Ohst'i \ntorv, Johannr '^hurK 



case of Encke’s comet, which is the least of all. A 
few have it about 100,000,000 miles beyond Jupi- 
ter's orbit; on average, they are within 22,000,000 
miles. A remarkable feature is that the inclina- 
tion of their orbits to the ecliptic is within 30 , 
whereas, generally, comets’ orbits arc at all 
inclinations from 0 to 90 , Their motion is 
direct, that is, they travel round the sun in the 
same direction as Jupiter and the other planets. 
These are elements which indicate that these 
comets are an integral part of the solar system ; 
also that they arc a great family of comets 
dominated by Jupiter, which somehow has 
caused them to have these orbits ; for this 
reason they arc known as the Jovian family of 
comets. There arc other very similar, though 
generally much larger, comets which have their 
aphelia comparatively near to the orbits of the 
outer planets : Saturn has thus a family ” 
of three comets, Uranus two, and Neptune 
eight, while Pluto also appears to possess some. 
There are aho other groups whose aphelion 
points are several times the distance of Neptune 
or even Pluto ; this seems to suggest the 


existence of other undis- 
covered worlds. 

The best known of 
these families of comets is 
Halley’s, so named because 
Halley computed its orbit 
for the first time and, having 
identified it with several 
which had previously ap- 
peared, predicted its return 
to perihelion in March 1759. 
He did not live to see this 
forecast verif ied, for he died 
before its return, but ever 
since it has been known as 
Halley's comet ; it returned 
as predicted, on March 13, 
and with a tail 50 degrees 
long, that is, about 100 
times the apparent width 
of the moon. The discovery 
of Halley's comet is lost in 
the mists of antiquity. The 
historical records of its 
return go back through the 
years 1682, 1607, 1531, 

1456, 1301, 1145, to 1066, 
the year commemorated on 
the Rayeux Tapestry, which 
depicts Halley's comet. 
Thence it has been traced to 240 b.c. 
From the evidence it is found 
that the comet returns at an average 
interval of 75 to 76 years, with a 
variation of about 18 months each 
way, due to planetary accelerations 
and retardations, its motion being 
retrograde. Following fialley’s 
predicted return, il again appeared to time m 
1835, but with a tail only 10 degrees in length, 
which occasioned some anxiety as to the possible 
condition of the comet at its next return in 1910. 
This was predicted with remarkable accuracy 
by the astronomers Cowell and Crommelin of 
G reen wi ch o bsc i v a t ory . 

Halley’s Comet in 1910 

The comet returned to perihelion on April 
20 and proved the most sensational astronomical 
event foi many years ; it had regained all its 
old splendour and, through coming so close to 
the earth, surpassed itself as a celestial spectacle. 
The weather and conditions were not very 
favourable in Britain, but the comet was very 
well observed farther south and in America and 
the tropics. 

It appeared at its best as an early morning 
object in the early part of May, when its 
nucleus rivalled the brightest stars and* its tail 
attained a length of 60 degrees. Later, when at 
its nearest to the earth and onlv 14,300,000 miles 
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rOMM’S SIKM.AK HACKGROLND. In 
this photoKruph of the lomct rinslei, J937, the 
slanting streaks represent the ininttes of stars. 

I'his appearanee is due to the movement of the 
eomet relative to the stars during the long exposure 
that was iieeessiiry to take the comet’s photoRraph 
5 lumrs 21 minutes. 

(.\mriv\v of the Koval isti inunnK a! Soneiy 

away, the tail had broadened out to a band of 
luminosity lescmbhng the Milky Way ; it was 
then about 120 degrees in length and stretched 
two-thirds across the sky, tlunigh the comet's 
head was not then visible. It is believed that 
the earth actually passed through the tad on 
May 21 of that year (1910). This comet may 
be regarded as typical of this class of periodic 
comets and a very good specimen, because it 
usually approaches close to our world. 

Loiig-’pcriod C'oinels 

The comets of long period, of which Iheie are 
not many with known elliptical orbits, are best 
exemplified in a well-known group, two of the 
most famous being the comets of 1843 and 1882. 
These are so similar as to be almost identical. 
Both passed through the sun's corona at peri- 
helion and less than 300,000 miles above the 
sun's surface, so from the earth they would have 
appeared less than half the sun's diameter away. 
In their close approach to the sun they resembled 
the long-period comets of 1668, 1880, and 1887. 
riiey had another common resemblance in 
approaching the sun from almost the same point 
in space the direction of the brilliant star Sirius 
— and 111 having almost identical elements of 
their orbits. It was as if they were various 
apparitions of the same object. The comets of 
1843 and 1882 presented vastly different 
spectacles, owing to the dilferenl distances and 
perspective from w'hich they were viewed by 
the various observers. 

The comet 1843 I was calculated to have a 
period of between 400 and 800 years ; that of 
the comet 1882 111 was computed to be between 
600 and 900 years. Ii so happened that the 


1882 comet, after passing very close to the sun, 
emerged as a “ broken comet and split into 
four divisions, which gradually parted company 
and travelled away into the depths of space as 
four comets along slightly different paths. The 
astronomer Kreutz calculated that they would 
return after a lapse of 664, 769, 875, and 959 
years for each portion, when a great comet 
would be observed which would be only a 
fourth part of the original comet 1882 III. 

Thus the singular grouping of the five great 
comets, those of 1668, 1843, 1880, 1882, and 
1887, may be accounted for as being due to the 
division, long ago, of a still greater comet, 
following one of its close visits to the sun, like 
the comet of 1882. 

Non-pcriodic Comets 

The comets with parabolic orbits arc the most 
numerous and, together with those having what 
appear to be hyperbolic orbits, the . most 
mysterious. As these bodies usually bd^come 
visible only somewhere within a limit of j^boul 
450 million miles, we may never even know 
the existence of all those with a perihelion dis- 
tance beyond this. The greater proportion 
of these comets, about 63 per cent., come within 
the cartlTs orbit, and about another .30 per 
cent, between the orbits of the earth and 
Mars to perihelion. 

About .300 new comets of this class (as distinct 
from the periodic comets previously considered) 
arc discovered in a century, and the total must 
amount to several thousands. The question is 
w'hclher they ever return. The relatively small 
portions of their orbits which are observable 
permit of the possibility that instead of para- 
bolas they may be cxlremclv elongated ellipses, 
in which their outward and return paths arc 
almost parallel. This is t dative to the sun ; but 
since the sun, together with the whole solar 
system, is travelling very rapidly in a certain 
direction in space, relative tf> spaee these 
comets’ orbits would be far from parabolic. 
They might therefore be ellipses if they return, 
or hyperbolas if they do not. 

There are about 20 comets whose orbits arc 
apparently hyperbolic. When account is taken 
of the deviating attractions of the greater planets, 
particularly .lupitcr and Saturn, it is found that 
the comet’s paths, which may have originally 
been ellipses, have been distorted in passing 
these planets into hyperbolas, and so the 
comets will never return. 

Thus the evidence inclines toward all comets 
being an integral part of the solar system, and 
the old belief that the parabolic and hyberbolic 
comets travel across space from star to star and 
visit our sun only once is improbable. 

That cornels are celestial bodies and not in- 
tangible phenomena is proved by their being 
governed by the force of gravitation. Therefore 
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they must have mass ; this is very small in pro- 
portion to their volume or bulk, and though it 
has not been found possible to measure a 
comet's mass definitely, it is certain that the 
largest comets do not contain more material 
in their composition than could be condensed 
into a sphere 10 miles in diameter. This small 
mass has been proved by the fact that comets 
exercise no perceptible perturbing or deflecting 
force on the planets, whereas planets produce 
great perturbations upon comets. 

Composition of the Tail 

Nearly all the body of a comet is contained 
within its nucleus, that is, the bright centre 
within its head or coma. Comets shine partly 
by reflected sunlight, but are to a certain extent 
self-luminous. While the coma and nucleus, if 
any, obey the laws of gravitation, the tail does 
not. This always curves and floats away into 
space in a direction opposite to the sun's 
attraction ; hence as a comet recedes from the 
sun after perihelion, its tail always precedes it. 
A comet may have more than one tail —perhaps 
three or four extending fan-shaped or as 
curved streamers, this effect being produced by 
the comet's motion. 

The tail appears to be composed of exceed- 
ingly minute particles of mailer generated by 
the comet in the form of highly rarefied gas. 
The pariiuhs arc so small and light that the 
radiation pressure of the sun’s light is greater 
than the sun's gravitational pull ; they arc thus 
driven away into space, causing a continuous 
loss to the comet. In bright comets the particles 
composing the tail arc seen being produced 
from the head as jets of light or as hollow 
luminous rings. The tail is frequently absent 
from smaller comets — as if all the liner particles 
which might enter into its composition had been 
lost. But a comet may develop a large tail and 
also a brilliant nucleus, originally absent, as it 
approaches the sun, the brightness of the comet 
continually increasing. 

Dimensions of Comets 

There is always a more or less globular head 
or coma, which, in a typical comet, contains a 
bright nucleus ; but in many instances, partic- 
ularly in small comets, the nucleus may be 
absent and replaced by a more diffuse con- 
densation. Occasionally the condensation is 
absent, particularly when the comet is at a great 
distance from the sun ; then the comet will 
frequently develop a nucleus as it approaches 
the sun, and will go through fluctuations of, 
brilliancy with successive outbursts of material 
which expand the tail. In a few exceptional 
instances the nucleus has been seen to become 
double (and even quadruple in the case of 
the comet 1882 III), but in these cases the 
phenomenon precedes division of the comet. 


The dimensions of comets impress by their 
vastness. The head of Halley’s comet had at 
one time during its last visit a diameter of 

5.50.000 miles, Iwo-lhirds that of the sun ; this 
had varied between 30,000 and 220,(X)0 miles 
during most of its visibility while approaching 
and receding from the sun. The head of the 
comet 1811 1 was over a million miles in 
diameter— much larger than the sun. On 
average, the heads of comets arc between 10,000 
and I50,(X)0 miles in diameter. 

The nucleus within the head or coma is much 
smaller, often not more than 100 miles in 
diameter. The nucleus of the comet 18111 was 
only 428 miles at one time ; that of Halley's 
cornel was only about 500 miles across. The 
nucleus of the comet 1882 III, before it divided, 
was 1,800 miles in diameter one of the largest 
known. Donati's comet 1858 VI had a nucleus 
only about 630 miles across at a time when its 
tail was 45,000,000 miles in length. As with 
other parts of a comet, the nucleus varies con- 
siderably in siz.c as it progresses in its path 
toward the sun. The nucleus of Donati’s 
comet, for instance, varied between 5,000 miles 
and only 400 in width, shrinking as it neared the 
sun, but at the same time greatly increasing in 
brilliancy, while the tail expanded enormously. 

I his comet had an elliptical orbit ; it is expected 
to return in about 2,000 years. 

The comet 1811 I had a tail over 100,000,000 
miles long, so it would have stretched farther 
than from the earth to the sun. The tails of the 
comet 1822 111 were 60,000.000 miles long, with 
a diameter reaching to 15,000,000 miles. Their 
volume must have been colossal, ycl stars will 
shine through all this cometary material with 
undiminished lustre. Schwarzschild calculated 
that there could not have been more material in 

2.000 cubic miles of the tail of Halley’s comet 
than there is in a cubic inch of ordinary air. 

Composition of the Nucleus 

The nucleus is much more substantial, 
spectroscopy revealing the presence of nitrogen, 
cyanogen, hydrocarbons, carbon monoxide, and 
radiations of sodium and iron when the comet 
is nearer the sun. I'hese gases do not represent 
all the materials composing the nucleus, but 
only those which have radiations within the 
easily observable regions of the spectrum. The 
nucleus of comets is now regarded as composed 
of innumerable discrete particles ranging from 
the size of grains and pebbles to masses a hundred 
feel or more in diameter. 

How close all these particles are together, or 
what is the nature and speed of their movements 
to produce the intense luminosity when near the 
sun, the emission of gases, and the material for 
their gigantic luminous tail, can at present only 
be inferred from the meteoric matter into which 
comets disintegrate* 
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BROOKS’ COMEI l«8<> Ihis comet 

pa««sed so close to Jupiter tliut if becuiiie 
divided, the two parts heinK ** captured" hv 
the planet. The comet’s previous 27-year 
orhit between Jupiter and the sun (hen became 
7-year orbits for the two separated parts. 

There is no doubt thiit cttmcls gradiuilly waste 
away ; they also part asunder and thus deteri- 
orate ; this process was witnessed in the comet 
1882 III, also in Taylor’s comet 1916 1, a Jovian 
comet of short period, and in Brooks' comet 
1889 V, which passed so close to Jupilcr that it 
became divided, the two parts separating and 
following short 7-ycar orbits between Jupiter 
and the sun instead of the previous 27-year orbit. 
This was a clear case of “ capture,” as it is 
called, by Jupiter’, which may account for all the 


Jovian ” family ” of comets. There arc other 
instances where comets have divided and even 
vanished in consequence. 

The most noteworthy is Bicla’s comet, which 
was seen to become double m 1846 ; it returned 
in two parts in 1852 and then vanished. Its 
period was about 6} years. It should have 
appeared several times since but, instead, a 
brilliant meteoric display was witnessed when 
the earth crossed its path. Remnants of this 
comet occur as meteors, destroyed in the earth's 
atmosphere each November. 

Theories of Origin 

The origin of comets is still a problem. One 
theory is that the material of comets originated 
in a meteoric or cosmic dust cloud a million or 
so years ago, and that the solar system in its 
journey through space passed through such a 
cloud. A more probable theory is that comets 
represent material ejected from the sun and 
planets millions of years ago, when thcir\erup- 
livc activity was far more violent than'^now. 
Another suggested solution is that cOmets 
originate in a vast quantity of exceedingly 
rarefied material encircling the outer periphery 
of the solar system, many limes beyond the 
orbit of Neptune, to include the orbits of 
comets with peiiods approaching 10,000 years. 

At such distances the speed of a comet would 
amount to only a few yards a second ; this w'ould 
slowly increase until a speed approaching .10 
miles a second would be attained as it passed 
the earth's orbit. On nearing the sun this 
w'ould rapidly increase in propoiiion to the 
nearness of the comet's peiiheliori to the sun's 
surface. Comet 1882 111 sped round the sun 
with a velocity of 300 miles a second. 

I he possibility that a comet's nucleus can strike 
the earth must be admitted, but from elaborate 
calculations the chances would appear to be one 
in many millions of years. Such collision would 
amount to no more than a local and dense fall 
of meteorites There are evidences that such 
falls have occurred, and these are discussed 
m the next Lesson. 


LESSON 20 

Meteors and Meteorites 


M eteors produce the streaks of light 
occasionally to be observed shooting 
across the night sky, and are therefore 
commonly called ” shooting stars.” They arc 
not stars, and they do not shoot but fall. Some- 
times one or more of these bodies will reach 
the earth’s surface before being completely 
destroyed, and these are called meteorites or 
aerolites. It is possible to see an occasional 
meteor on any dark, starlit night when the moon 


or artificial lights arc absent. On rare occasions 
a meteor will appear as bright as Venus or Jupiter 
and last for two or three seconds, leaving a 
luminous train, which will remain sometimes 
for a minute or two. Still more rare arc the 
splendid meteors which light up the landscape, 
and have even been seen in daylight ; these arc 
commonly called fireballs (a term which must 
not be confused with the electric phenomena 
associated with thunderstorms). 
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These difTereni types of meleor have not the 
same origin, though they are all individual 
bodies travelling freely through space and from 
distances amounting to hundreds of millions of 
miles — in some instances, thousands of millions 
-far beyond the orbit of Neptune. 

While speeding through interplanetary space, 
meteors arc invisible on account of their small 
size ; they appear only after penetrating the 
earth's atmosphere, and when they are at a 
height of between 80 and 100 miles above the 
earth's surface. Phen they become visible 
through Ignition, in con.sequence of the heat 
generated by friction against the air, which 
is intense at the speed at which they arc 
travelling— and, as a rule, the meteor is 
consumed. 

Speed of Meteors 

The average speed at which meteors travel 
w'hen near the earth is about 26 miles a second, 
but jf our world and the meteors arc approach- 
ing head on, as it w^erc, the observed speed ma> 
amount to over 40 miles a second. The speed -of 
meteors approaching the earth obliquely, or 
from the rear, will seem relatively much slower, 
their apparent velocity being only a few' miles 
a second. Such meteors are more likely to reach 
the earth's surface, since their combustion is 
slower , they usually appear i eddish and less 
bright. The meteors which do not icach the 
ground may disappear at any height ; because 
most of them aic very small, they vanish when 
between 50 and 30 miles above the surface. 

While the numbci of meteors counted by a 
.single observer on a tine dark night may amount 
to between six and eight an hour, on some nights 
this may he increased, until at certain times it 
can exceed 60 meteors an hour Thv>ugh the 
arrival of large individual meteors cannot he 
predicted, there are meteor swarms or showers 
which appear with a periodicity that can be 
foretold to within a day or two. 

Meteor Radiants 

The meteor swarm of a 
particular period will be 
seen to come from a cei tain 
spot in the sky if the meteors 
arc traced back to their 
intersection. This point is 
called the radiant ; it is the 
same for all observers, and 
represents the direction 
from which the meteors 
approach the earth before 
they enter its atmosphere. 

Each swarm of meteors has 
its own particular radiant, 
the meteors from which are 
named after the constella- 
tion in which the radiant is 


situated -as, for instance, the Leonids, from Ix;o. 
Sometimes, when more than one radiant is known 
to be m a constellation, it is named after a 
particular star which appears near by, such as 
the Alpha Leonids, wdiich are distinct from the 
foregoing. The stars have no connc.\ion what- 
ever with the meteois, serving merely to indicate 
the direction from which they arrive. 

The meteor radiant is defined according to 
degrees in right ascension and declination on the 
celestial sphere These are the imaginary lines 
which correspond to those of longitude and 
latitude on the terrestrial sphere. The whole of 
the meteors from a particular radiant are called 
a meteor swarm, and each swarm has its 
peculiarities in addition to the date of appear- 
ance ; some swarms are swift meteors, those 
from other radiants slow, some swarms are 
reddish, and othcis arc bluish. 

If any one swarm or shower (as it is called 
when the display takes place) is watched through- 
out the night, the number of meteors seen 
usually increases towards the morning hours ; 
the observer is at that time nearer the apex or 
direction of the earth’s motion in her orbit. 
He IS, as it were, then at the front of the earth, 
whereas in the evening he is at the rear, and the 
effect is comparable to the greater number of 
raindrops caught m front by a person advancing 
against a downpour. 

Remarkable Swarms 

Quite the most remarkable among the meteor 
swarms arc the Pcrseids, Leonids, Andromedids, 
Lyrids, 7 Aquarids, 7; Oraconids, and \ 
Capricorn ids. These have on many occasions 
provided superb displays. The Perseids, once 
known as the f ears of St. Lawrence, are to be 
seen from midnight, when their radiant is low 
in the north-cast, throughout the night until 
betw^cen 3 and 4 a.m., when the radiant is almost 
overhead and the meteors appear to fall from the 
zenith. They are very swift, usually small, and 
their paths short, an average 
of 60 an hour being often 
counted at their annual dis- 
play, and at limes this will 
be doubled. Although the 
maximum occurs at some 
time between August 10 
and 12, some of these 
meteors arc to be seen 3 
or 4 weeks beforehand. 

The Leonids have pro- 
vided the most famous 
meteor showers. The first 
record of their having been 
observed is in a.d. 902, and 
subsequent records show 
that the shower comes in 
greater brilliancy and pro- 
fusion thrice a century. 
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ORBIT OF A SWARM OF METEORS. 
Swarms of meteors travel in orbits 
around the sun, becoming incandescent 
when they encounter the earth's atmo- 
sphere. A swarm may be a few hundred 
miles thick, and its length hundreds of 
millions of miles. 
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Iwery year a few of the swarms arc to be seen ; 
they arc low in the east about midnight, their 
numbers considerably increasing Jiftcrwards 
until they attain their maxima about 5 a.m. 
Then they appear high up in the south. These 
meteors have not been very numerous in 
recent years, but on occasions the display has 
been superb. In 1799 they resembled fireworks 
from a celestial fountain, pouring from the 
radiant and spreading out over the sky. This 
appearance is the effect of perspective, for 
actually the meteors travel in parallel paths. 
In 1833 this grand shower was repeated, 
200.000 an hour being the estimate of some 
observers. The display lasted about six hours. 

An investigator, H. A. Newton, predicted in 
1864, from a study of past records, a return of 
this Leonid swarm to take place on November 
13 or 14, 1866. It came true to time, and was 
in a lesser degree repeated 
in the following year. Then 
J. C. Adams, of Neptune 
fame, computed the orbit 
of this meteor swarm, and 
found that the meteors 
travelled in a long stream 
over a very elliptical orbit, 
a more concentrated mass 
of the meteors constitut- 
ing the grand swarm. 

These ci oss the earth's path 
every 33 to 34 years, when 
our world is in their 
vicinity, the meteor shower 
being the effect of numbers 
of them colliding with the 
earth’s atmosphere. 

It was expected that the 
.shower would be repeated 
in 1899 or 1900, but the 
results were disappointing, 
except that early on the 
morning of November 15, 

1901, many thousands of 
the meteors were observed 
in western North America. 

It IS thought that the mam 
swarm has been deflected 
by Jupiter and other 
planets. More recently, 50 
Leonides an hour have been 
counted, the normal annual 
display. 

Methods of detecting 
distant aircraft by reflec- 
tion of short radio waves 
developed during the 
Second World War were 
applied, after it ended, 
to the study of meteor 
trails, regions of the upper 
atmosphere consisting of 


intensely hot (and therefore electrically conduct- 
ing) gas caused by the passage, seconds before, 
of a meteor through the air. Radar reflections 
from these trails, picked up by suitably placed 
detectors, can be made to yield information 
about heights, speeds, and orbits of the meteors 
that is unobtainable by visual or photographic 
means. Also, observations are possible in 
daylight, moonlight, and through cloud. 

Moreover, radar can give the speed of a 
meteor simply and far more accurately than 
visual estimates, which are little more than 
guesses. By these means it has been established 
in the last few years that there is greater meteor 
activity in the daytime than at night, especially 
in the summer months. It is now also known 
that no meteors enter the atmosphere at 
hyperbolic velocities, i.c. all meteors are 
members of the solar system, [ 

Meteorites or, ais the 
larger specimens aremften 
called, aerolites are fhosc 
fragments of mete.oric 
material which survive 
entire combustion and 
reach the earth’s surface 
more or less intact ; in 
many instances they are 
subsequently found deeply 
embedded in the ground. 
Large luminous bodies of 
this class, while travelling 
through the sky, arc some- 
times called bolides and 
fireballs. The meteorites 
are always the remains of 
these large bodies ; a con- 
siderable portion of their 
material has become vapor- 
ised and entered the atmo- 
sphere as gases and dust 
during their swift incan- 
descent passage to the 
ground. If their velocity 
is greater than about six 
miles a second, the frictional 
resistance of the air will 
generate this incan- 
descence, and because the 
speed at which they enter 
the atmosphere usually far 
e^tcecds this — amounting 
sometimes to 40 miles a 
second — the heat generated 
and the loss of material are 
considerable; only a resi- 
due of the less combustible 
elements is left, which 
explains why meteorites 
arc such heavy bodies. 
Much of the vaporised 
material enters into the 



Mb:iL'OR’S JOURNEY through rho 
earth's atmosphere. In this telescopic 
photograph the white line reveals the 
second-long passage of a meteor, 
rendered incandescent by friction with the 
air. I'he white body to the right is a nebula . 
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METEORIC SCARS. In South CaruHiia, U.S.A., 
there is an area of more than ten thousand square 
miles containinK a lart;e number of scars or bays 
elliptieal depressions in the earth with features 
which suggest that they were eiiiised hy a vast shower 
of meteorites a million or so years ago. 


composilion of the earth's atmosphere as gas, 
while a proportion subsequently falls as meteoric 
dust. In Arctic regions this dust is perceptible, 
and may be collected from the snow ; traces have 
also been found in samples of the sea-bed. Thus 
it will be seen that there is a constant accretion 
by the earth of meteoric matter, but this can 
scarcely exceed a few' score tons a day. 

Meteoric Fireballs 

In the case of the large spectacular meteorites 
commonly called fireballs, the period of incan- 
descence is too short to consume more than an 
outer layer, the interior being unalTectcd if the 
fireball remains intact, fireballs have been 
found quite cold soon after reaching the 
ground. 1'hc length of time occupied by these 
solitary lireballs in their flight will often 
amount to several seconds, their paths fre- 
quently reaching to between 1 00 and 2,000 miles 
in length. Their progress is often irregular, 
becoming perceptibly slower owing to air 
ressstance ; ultimately it may be reduced to 
less than lO miles a second. 

The spectacle is occasionally very fine, as the 
meteoric fireball strews its path with sparks of 
varied colours and lights up the landscape as 
brightly as the full moon ; sometimes fireballs 
rival the moon in apparent si/e. A roar or 
thunderous sound frequently follows their 
appearance, and, because some of them explode, 
they are known as detonating and bursting 
meteors. They usually leave a trail behind, 
produced by the hot luminous vapours given otf 
in their flight ; this may last for several 
minutes, or longer in exceptional cases. Their 
paths can be measured with exactitude, and 


their height, vanishing point, and size cal- 
culated from observations at dilTerent points 
by two or more observers of the same object. 

Between four and five arc to be seen 
annually in one locality ; from this it is to 
be inferred that the actual number of large 
meteoric lireballs, which annually become 
part of the earth, mi st amount to thousands. 
The great majority will fall in the sea, as its 
area is so much larger than the land. Many 
thousands have been collected, and are in 
various museums and private collections of 
the world. These arc chiefly the heavy 
metallic meteorites, sometimes called sidc- 
rites. Because of their weight and crystal- 
line exterior, they are easily recognized. 
The stony meteorites, which constitute the 
great ma)ority of the recovered particles 
of the meteorites seen to fall, arc often 
overlooked on the ground because their 
appearance is that of common stones. 

An exceptionally fine meteorite was ob- 
served early in the morning of March 24, 
1933, in Mexico, Texas, Kansas, Arizona, 
and Colorado. It first appeared at a height 
of about 65 miles above Oklahoma stale, and 
disappeared at a height of between 6 and 8 miles 
over a point in the state of New Mexico. Its 
detonations were heard in five states ; they were 
accompanied by a roar likened to artillery, ratt- 
ling of windows, and vibrations of the ground. 

On October 9, 1933, a fine display of meteors 
followed the return of Ciiacobini's comet of 
1900, which seems to indicate that meteor swarms 
accompany disrupted comets. On January .3, 
1935, a brilliant lireball was seen at a height of 
55 miles over the English Channel, 23 miles 
south of Christchurch, passing 20 miles above 
Wotton-undcr-Edge, Glos. It was described as 
being biightcr and larger than the full moon 
and producing a chain of sparks visible for 
nearly three seconds. As during this lime it 
travelled only 92 miles, it was a slow fireball ; 
it changed colour and finally broke into two 
pieces. A detonation heard at Bradford-on- 
Avon was due to the meteor's rush giving rise 
to shock waves sounding like thunder. A 
shower of brilliant meteorites was seen in 
southern Sweden during the evening of May 27, 
1938, together with two extraordinarily bright 
fireballs. On October 2, 1938, a fireball was 
seen for 30 seconds from Brittany, about the 
size of the full moon and with a red trail. 
Rarely, if ever, can any connexion be traced 
between these isolated bright fireballs and the 
known annual showers. 

Metallic and Stony Meteorites 

Meteorites or aerolites, after cooling, often 
have a crystalline exterior, and arc covered with 
what appears to be a black carbonised glaze. 
This is the result of surface fusion and subsequent 
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rapid cooling. There arc two characteristic 
varieties, the metallic or iron " meteorite, 
and the uranolilh or '' stony *' meteorite. The 
metallic examples arc usually composed of 
masses of iron, together with nickel, cobalt, 
magnesium, and other elements. The stony 
examples are masses of crystalline rock, and 
these masses often have peculiar crystals of 
familiar elements, such as limestone, magnesian, 
and siliceous stone ; faulting, veins, fragmenta- 
tion, and re-ccmentalion, which arc IVcquently 
perceptible, are mdications that the meteor- 
ites were composed of old rocks and material 
blown out of volcanoes, or were the particles 
of a disrupted world. Numerous elements 
found in meteorites include iron, nickel, oxygen, 
silicon, magnesium, sulphur, calcium, cobalt, 
aluminium, sodium, argon, and helium ; hydro- 
gen, nitrogen, carbon monoxide, hydrocarbons, 
and phosphide of iron are present in dilTcrent 
chemical combinations. 

(■igantic Specimens 

Notable meteoric masses arc to be seen in 
museums. The Natural History Museum, South 
Kensington, London, has a tine collection ; one 
specimen weighing about 31 tons was found 
at Cranbourne near Melbourne Australia, in 
1854. One of the oldest meteorites of the fall of 
which there is an authentic record is suspended 
by a chain in the parish church of I nsisheim, 
in Alsace ; the record states that on November 
U), 14^12, a crash of thundei and prolonged 
noise were heard, and a stone weighing 260 lb. 


was seen by a child to fall in a field, making a 
hole more than live feet deep. 

The black stone of Mecca, in the sacred 
Ka*aba, is an ancient meteorite. The primitive 
“ image ” of Diana at Ephesus, which was 
regarded as having fallen from the god Jupiter, 
was doubtless a meteorite. A Chinese record 
of 616 B.c. refers to a meteorite which killed 
10 persons. Livy mentions a fall of meteorites 
occurring about 650 b.c. The astronomer 
Ciassendi saw one which weighed 59 lb. fall in 
Provence in 1627. A very large single mass 
was found in Greenland and brought thence 
to the Museum of Natural History in New 
York ; it weighs 37 i tons. Another specimen 
was found in Brazil, weighing 6 tons. One 
still remaining in the ground in Mexico weighs 
about 60 tons. 

Multiple Fireballs ! 

These bodies do not always travel singly. A 
fireball may consist of large numbers of smaller 
bodies, all massed logcihcr. Such a' fall 
occurred at Pultusk, in Poland, on January 30, 
1868, when over 100,000 were estimated to have 
fallen. In 1510a laige number fell near Padua, 
some weighing up to 100 ib. Between 2,000 
and 3,000 aerolites fell at L'Aigle, in I ranee, 
on April 26, 1803. At Mocs, in Hungary, on 
February 3, 1882, ovei 100,000 were estimated 
to have fallen. About 14,000 fell in Arizona 
on July 19, 1912. 

Most mysterious and devastating was the 
fall which apparently occurred on June 30, 



1908 ; though the fall 
was not actually ob- 
served, a very brilliant 
light was seen in the sky 
from the cast of Scot- 
land and elsewhere in 
northern I urope. Fiven 
at Greenwich a strange 
glare was noted, resem- 
bling the dawn, and 
many places reported 
the period before mid- 
night becoming as light 
as day. Subsequently it 
was found that peasants 
in Siberia reported a 
great explosion, earth- 
shock, and earthquake 
vibrations north of 
Irkutsk, where there was 
much destruction. The 
area was explored in 


A METEOR CRATF^R IN ARIZONA. Arcs ago a celestial projectile of 
vast dimensions fell in the desert of north-west Arizona, and Meteor Crater, 
near Winslow, is the abiding memorial of the terrific collision. The cavity 
measures 1,500 yards in diameter, is 600 feet deep, and is surrounded by a 
ridge, 150 to 200 feet high, of matter thrown up by the impact. Scattered about 
the slopes and adiacent plain are fragments of meteoric iron, rocks, and boulders. 

Photo, H .f Shi‘p\toov 


1927, and a group of 
meteor craters were 
found' containing at 
least 1 30 tons of meteoric 
stones. The forests for 40 
miles from the scene were 
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destroyed, the trees being laid flat. In 1945 a 
similar but less disastrous fall, resulting in the 
creation of dozens of deep craters each several 
yards in diameter, occurred on the Pacific coast 
of the U.S.S.R. 

Most famous of all evidences of past meteoric 
falls is the great meteor crater in Arizona, 
situated near Winslow and the Canon Diablo, 
far from all volcanic activity. It presents a 


depression 600 feet deep ahd about 4,500 feet 
in diameter ; thousands of iron meteorites have 
been found there, and doubtless large numbers 
remain buried beneath the crushed masses of 
rock. Another crater is known in Texas, 530 
feet in diameter. A group at Henbury, in 
Australia, has one crater about 600 feet in 
diameter. In South Carolina an area of 10,000 
square miles is pitted with meteoric scars. 


LESSON 21 

Some Unsolved Problems of the Solar 

System 


I N the preceding survey of the various bodies 
that constitute the solar system, we have 
considered those which are individually 
visible and may be studied as separate units of 
the whole. There remain certain fascinating 
phenomena which cannot be so studied. The 
most notable of these are the zodiacal light 
and the Gegenschein. 

The zodiacal light can be observed in the 
west soon after twdight has vanished, and also 
in the cast just bcfoie dawn. It produces a faint 
cone of light, appearing in British latitudes as 
slightly tilted. This cone of light is best seen 
in the esenings in spring, when it slopes upwards 
towarils the left from where the sun has set. In 
the mornings it is best seen in the oarly autumn, 
when it will slope towards the right from about 
wlierc the sun will rise later. 

A clear and rather dark moonless sky is 
necessary to reveal the cone ot‘ 
pearly zodiacal light. It is bright- 
est near the horizon, and extends 
to about 45 degrees from the sun 
- -which has to be some distance 
below the horizon before the light 
becomes perceptible. Much de- 
pends upon the clearness of the 
atmosphere and the angle which 
the cone subtends to the horizon ; 
hence spring and autumn arc best 
for observation, for then the cone 
of light is nearer to perpendicular 
than in summer or winter, because 
it follows the angle of the ecliptic, 
or zodiac. 

Origin of Zodiacal Light 

This singular light has been 
found, spectroscopically, to be the 
same as sunlight reflected from 
the moon and, like it, it is par- 
tially polarised. Thus it is evident 
that the zodiacal light is reflected 
from solid particles too small to 
be perceptible, even through most 


telescopes. Close observation in tropical lands 
has show’n that the light m a very faint degree 
extends across the sky to a small intensification 
of the zodiacal light called the Gegenschein, 
which appears in the opposite side of the sky 
and covers an area about 10 degrees in diameter. 
The centre of this Gegenschein, or “ counter- 
glow," is diieclly opposite the sun. 

There exists a large lenticular-shaped belt of 
small bodies or particles encircling the sun and 
extending to beyond the earth's orbit ; the 
zodiacal light is that which is reflected from the 
pai tides within the circumference of the orbit, 
while the light of the Gegenschein comes from 
particles outside its circumference. They must 
he small, approximating to meteors in size, and 
several miles apart - otherwise the combined 
mass would sensibly aflcct the motions of the 
earth, Venus, and Mercury in their orbits. 



ZODIACAL Light. Drawing showing the luminosity that 
^pears in the west sky after twilight or In the cast before dawn. 
Though best seen in the clear skies of the Fast, It can be observed 
from Londdn and other places. The light may be caused by the 
reflection of sunlight from meteoric masses still in the original 
plane of the solar system. 
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When one considers the myriads of these 
particles, together with the innumerable meteors 
which are speeding in some thousands of 
streams along their elliptical orbits to and from 
the sun, one realizes that interplanetary space is 
far from being empty, although visually it 
appears so. It has becti calculated that 
20,000,000 meteors large enough to be visible 
to the naked eye enter the earth's atmosphere 
every day, and thus become part of our world. 
Hence there is a constant accretion of material, 
which must result in the gradual growth of this 
and other planets. 

This material has been calculated to amount 
to about 36,500 tons per annum on average 
that is, assuming that something like 100 tons 
fall to the earth every day from the 20,000,000 
meteors. These estimates, though necessarily 
vague, arc based upon observed facts. 

The deposition of this amount of material 
would require about 1,000,000,000 years to 
accumulate a layer one inch thick over the 
earth's surface. Planetary growth by this means 
is therefore exceedingly slow, but it may not 
have been so in the distant past, when quite 
possibly meteoric matter was far more prolific 
than it is at present. 

Origin of Meteors 

Have the planets grown by the accretion of 
meteoric matter through the long aeons of time ? 
If they have, whence have come the meteors ? 
Some meteor swarms represent disintegrated 
comets, others the residue of known comets. 
For example, the residue of Tuttle's comet of 
1862 piocluccs the Perseid meteors of August 
10-12 ; the Leonids of November 15 I6aic the 
residue of rempers comet of 1866 ; the Andro- 
medid meteors of November 17 23 are the 
disintegrated Bicla's comet, which 
was seen to part asunder and has 
since vanished. The Aquarids of 
May 2-6 arc the residue of Halley’s 
comet. The Pons- Win neckc 
comet appears to be responsible 
for the Draconids of June 27-30, 
and the Comet 1881 V for the 
Capricornids of July 24 26. it 
seems that the nucleus in the head 
of a comet is a great concentra- 
tion of meteoric bodies or particles 
all pursuing independent but 
nearly identical paths, their colli- 
sions increasing as the comet 
approaches the sun. 

it may therefore be inferred 
that all meteor streams are the 
product of cometary disintegra- 
tion. If it could be proved that 
all comets originally entered the 
solar system along hyperbolic 
paths from outer space, paths 


which were subsequently transformed in many 
cases into elliptical paths, we should have a 
possible source of the meteoric material from 
which in the course of ages the planets have 
grown. Fhis, in brief, is the meteoric theory 
of the growth of worlds and systems. 

There arc other theories which approach this 
problem from different standpoints of ascer- 
tained facts, and even to the extent of accounting 
for the origin of the planets and their remarkable 
scries of similarities — such as their common 
direction of orbital motion, rotation, the close- 
ness of the planes of their orbits, the singular 
sequence of their proportionate distances from 
the sun as represented by Bodc's law, together 
with the way in which the sun’s equator and 
its rotation conform to the equator and rotation 
of the revolving planets. 

i 

Lap1ace\s Nebula Hypothesis 

The nebular hypothesis of Pierre S.\ Laplace 
(1749 1827) is the oldest and best known of 
these theories, and may be stated as \foIlows. 
Suppose wc have a nebula or cloud of pri^riordial 
luminous mist — say, some 6,0()0,()CK),()00 miles 
in diameter. This nebula must be subjected 
to two distinct causes of change. Lirsi, all its 
material particles must attract one another by 
the law of gravitation, so that the nebula 
lends to condense towards the centre ; simul- 
taneously, the luminous or incandescent particles 
composing the nebula would be constantly radia- 
ting heal out into space. Such a nebula could not 
fora moment remain at rest, even if il was origin- 
ally in such a condition-- which is virtually impos- 
sible. For as it gradually radiated its heat, it 
would contract , and however slow its initial rota- 
tion about an axis, this would gradually become 
more rapid, to preserve its angular momentum. 
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TIDAL IHKORY OF THE SOLAR SYSTEM'S ORIGIN. 
One theory concerning the origin of the solar system of sun and 
circling planets Is that at some remote date a wandering star ’’ 
came so near to the as yet planeticss sun as to cau.se tremendous 
waves on its surface and ultimately the drawing away into space 
of vast blobs of matter which settled down to become planets 
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The speed near the edge of the rotating mass 
would overcome the pull of gravity sufficiently for 
this to resist further shrinkage, and eventually 
a separate ring of matter would become 
detached and continue rotating under its own 
centrifugal force. 

Subsequently other rings would form in 
the same way at regular intervals The material 
of the rings would, under various gravitational 
perturbations, tend to coalesce in masses, 
eventually forming spherical bodies or planets, 
which would continue to revolve round the 
central nucleus that in time condensed into 
the sun. hach of the revolving ma.sses, while 
hot enough to preserve its nebulous condition, 
and having acquired a rotation from tidal 
attraction of the central mass, would, when 
rapid enough, also shed minor rings, which 
in time would form spheres or satellites (except 
in the case of part of Saturn which preserved 
the rings). The asteroids or planetoids might 
also be regarded as an instance in which the 
nebulous ring failed to coalesce into a planet. 
But there arc various diflicultics in the way ot 
accepting this theory 

Tidal Theory of the Solar System 

The tidal theory or, as it is technically called, 
the Hypothesis of Dynamic bneounter, is 
a more leceiU suggestion, which avoids some 
of the ditlicuUics of the nebular hypothesis. 
It assumes that the sun was at one lime wiihout 
planets ; then another sun, or ‘‘ wandering 
star,” appioached sullicicnlly ncai to raise 


enormous tides on our sun. These tides, 
^reaching thousands of miles in height, caused 
the material to be drawn away from the sun 
into space. 

The illustration in page 1730 gives a good 
idea of the suggested process and the ultimate 
evolving of the planets as a consequence. 
The “ wandering star's ” attraction would tend 
to imparl a motion to the original mass in 
a direction similar to that in which the star 
was travelling, and thus the embryo ” planets 
would begin travelling in what were later to 
become their orbits. This ingenious hypothesis 
thus explains the angular momentum or speed 
pos,^esscd by the planets in their orbits, and 
also it accounts for the sun’s rotation in 
harmony therewith. 

Other Solar Systems 

But an assumed “ wandering star ” fails to 
account for the many salellile systems such as 
those presented by Jupiter and Saliiin, which, 
on this “ wandering star ” hypothesis, would 
need other ” wandering stars ” for Ihcir 
production ; all in a similar plane as well, 
which is most improbable. Recent discoveries 
among stellar ‘‘ solar systems ” have tended 
to show that the disturbing pull of a “ wandering 
star ” is unnecessary. Modilications of this 
tidal theory, such as the one which identifies 
ten planets with remnants of a stellar explosion, 
avoid some of the diihcultics but raise fresh 
ones. No explanation of the origin of the 
planets yet commands general assent. 


I.KSSON 22 

Ancient and Modern Star Groupings 


I N Iht’ir nature and constitution, the stars 
are more oi* less similar to our sun. 
But the sun is a star far advanced in 
stellar evolution, and therefore much smaller 
than most other stars. About 2,000 stars can 
be seen at one lime over the half of the heavens 
visible on a very clear and dark night, but 
haze and artificial lights normally reduce this 
number to less than half. Ficld-giasscs will 
increase the number to 20,000 or 30,000 ; to 
these must be added about half as many again 
which are below the horizon and will come 
into view in due course. There are also about 
25 per cent, more which are for ever out of 
sight in Britain, but can be observed from 
southern latitudes. 

Grouped in Constellations 

The telescope greatly increases the number 
visible with each increase of power, until about 
a thousand million are revealed by the most 
powerful instruments, and many more arc 


known to exist m masses in which the individual 
Stars are indistinguishable. 1'he total number 
has been variously estimated at fifty to a hundred 
thousand millions. 

The stars are grouped by astronomers in 
certain constellations, of which there are 89 
now in general use {see p. 1733) ; 48 have con- 
tinued from the time of Ptolemy, including the 
zodiac and the larger constellations containing 
bright stars visible from the northern hemisphere. 
Most of these dale from early C haldean times 
and were *' placed ” in the sky by the astrono- 
mer-priests of the Euphrates valley ; it appears 
evident that they were not Egyptian, Hindu, 
or Chinese in their origin, because there arc 
neither elephant, crocodile, tiger, hippopotamus, 
nor cat among the numerous animals represented 
—some of which creatures would have doubt- 
less been introduced had the constellations 
originated in any of those countries. There 
were E.gyptian, Greek, and Roman changes 
at a later date. Deities famous in Greek 
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1 YPICAt. STAR MAP. Ihe vertical linos are those of 
ri^ht ascension, divided into hours. I'ho horizontal lines 
are those of declination, divided into decrees. The dotted 
lines indicate the constellation of l.vra (English name 
Eyre). It contains the brilliant Vega. 


and Hgypliun mythology were introduced, and 
names have in many instances been latinised ; 
for instance, Hercules, Leo, Virgo. 

Boundaries of Constellations 

The Chaldean constellations originally typi- 
fied the annual succession of ordinary events 
in the lives of those ancient peoples—^ vents 
which were believed to be presided over by 
their sun-god and moon-god, whose position 
relative to the various groups of stars signified 
seedtime, harvesting, hunting period, rainy 
season, midwinter, midsummer, and so on. 
The story of the Flood has been traced in the 
arrangement of some of the constellations, and 
the Argonautic expedition of the ancient 
Greeks was undoubtedly thus symbolised. 
In addition to these ancient groups there arc 
about 40 constellations, invented since 1600, 
chiefly by Johannes Hcvelius (1611 87) and 
Johann Bayer (1572-1625), to fill in gaps 
between the older constellations and also lo 
include the stars surrounding the south celestial 
pole. Most of these added constellations are 
insignificant, and some have been discarded. 


The boundaries of the constellations 
originally followed irregular curves, 
sometimes vaguely suggesting the object 
represented. In 1930 the international 
Astronomical Union adopted a plan in 
which the boundaries follow the lines 
of right ascension and declination 
corresponding to terrestrial longitude 
and latitude ; the resulting angular 
arrangement suggests the boundaries of 
many American states. 

Nomenclature and Magnitudes 

The student should study the four 
star maps reproduced in pages 1735 
and 1736, and should acquire a star 
atlas in order to become acquainted 
with the position of the thousands 
of objects visible in the cclcslilal dome. 
The stars are presented acccirding to 
magnitudes with cither thein propcT 
names, Greek alphabetical Resigna- 
tion, that of Roman niimcr^als, or 
some catalogue nomenckilure, togcthci 
abbreviated information, 
as V for variable star. R for 

Novae or new stars, star clusters, 
and nebulae also arc indicated. 

The name of the constellation follows 
the (ircck letter or the numeral, e.g 
ti Lyrae, i. Virginis, 81 Ursae Majons 
or 26 Geminorum. The genitive 
case is always used. The list in 

page 1733 gives (1) the English name 
of the constellation; (2) its I atin 
equivalent ; (3) the genitive case in 
winch each is c.xpressed ; (4) the abbre- 
viated form in which each constellation is 
now usually written. 

About 140 of the brighter stars have names ; 
these arc of great antiquity, usually Greek, 
Latin, or Arabic. Only about 60 arc in general 
use, the lechnical nomenclature according 
to the letters of the Greek alphabet being 
preferred, particularly since they give some 
impression of the relative brightness of 

the brighter stars in a constellalion, v 

usually being brighter than ft, and so on 
until <v is reached, when the Roman numerals 
are resorted to. The stars aie then much 
fainter and approaching the limit of naked- 
eye visibility. 

The brighter stars will thus have two titles : for 
example Sirius, which is also fit Canis Majoris 
or, as it would be written, fv CMa. Castor is 
also ‘V Geminorum, Pollux is also ft Geminorum, 
otherwise ^ Gem. and ft Gem. But in this 
particular instance ft is brighter than possibly 
owing to a change of relative brilliance in the 
course of centuries since Johann Bayer, in 1603, 
instituted this special method of designating 
noteworthy stars. 
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rONSTELLAl IONS AS DBHNED BY THE INTEHNATIONAI. ASTRONOMICAI. I'MON IN 1930 

(List arningud in alphabetical order of Latin names) 


Ln^lt v/i 

Latin 

(f cm five 

Ahhre- English j 

1 aim 1 

Genitive 

Ahhre- 

Niinie 

Name 

Form j 

viation Name | 

Name | 

Form 

viation 

Chained Lady 

Atulrometlu 

Aiulromedac 

And. I.i/ard* 

Laccrla 

Luccrliic 

Lac. 

Air Pump* 

Antlia 

Antliae 

Ant. Lion 

Leo 

Lconis 

Leo. 

Bird of Para- 

Apus 

Apodis 

Aps. l.csscr Lion* 

1 CO Minor 

Leon IS 

LMi 

di.se* 





Mmons 


Water Bearer 

Aquarius 

Aquarii 

Aqr. Hare 

Lepus 

Leporis 

Lep. 

hagle 

Aquila 

Aquilae 

Aqi. Balance 

l.ibra 

1 ibrae 

Lib. 

Altar 

Ara 

Arae 

Ara Widf 

Lupus 

L upi 

Imp. 

Ship ArKo 

Arpo 

Arptis 

Arg. Lynx* 

Lvn.x 

Lvncis 

Lyn 

Rum 

Aries 

Arieiis 

An Lyre 

l.VT.I 

1 yrac 

Lyr 

Waggoner 

Auriga 

Aiingae 

Aur Mast* (of 

Malus or 

Mali 

Pyx. 




Argo) 

P>MS 



Herdsman 

Bootes 

Boons 

Boo. 1 able 

Mensu 

Mensae 

Men. 




Mountain* 




Sculptor '.s 

C'aclum 

Cacli 

Cae 1 Microscope* 

M icrosco- 

M icrosco pi 1 

Mic. 

lool* 




pium 



(j'iraffc* 

C^amelopar- 

Camelopardi 

Cam Unicorn* 

Monoeeros 

Monocerotis 

Mon 


dus 






Crab 

C’ancer 

CancTi 

Cnc Bee* 

Miisca (Apis) 

Miiscae 

Mus. 

llunliiig Dogs* 

(.'a lies Ven- 

( anum Ven- 

(V n Rule* 

Norma 

Normae 

Nor, 


aiiei 

aticoi nm 

1 




1)08 

Cams Maior 

C ams Maioris 

CMsi- Octant* 

Oelans 

Oclanlis 

Ocl 

l.esscr Dog 

C a ms Minor 

Cams Mmons 

CMi. Serpent Bearer 

Ophiuclujs 

Ophiuchi 

Oph 

Sea Goat 

Lapricornus 

Capricorn! 

Cap CJiunt- Hunter 

Orion 

Oi ionis 

Ori 

L:id> ill the 

C’assiopeia 

C assiopciae 

C'as Peacock* 

Favo 

Pavonis 

Pav. 

Chair 







Keel* (of Argo) 

Carina 

C'arinae 

Car Winged Horse 

Pegasus 

I^egasi 

Peg. 

(eiitaiir 

C entaurus 

C enlaun 

Cen Rescuer 

Perseus 

Perse 1 

Per. 

Monarch 

Cep hens 

C'epliei 

Cep Phoenix* 

Phoenix 

Plioemcis 

Phe*' 

Sea Monster 

(. el us 

(.'ell 

C et Painter's Lusel* 

Pietor 

Picioris 

Pit. 

(liaineleon 

( haniaeleon 

( hamaeleon 

C ha Fishes 

Pisces 

Piscium 

Psc. 

C'ompasses* 

(/neinus 

lis 

C'lrcmi 

C'u Southern Fish 

Piscis AiiS' 

Piscis Au'-- 

PsA 





traits 

trails 


Dove* 

C'olumba 

Coliimbdc 

C'ol. Poop* (of 

Pu ppis 

Puppis 

Pup. 




Argo) 




Berenice’s 

Coma 

Comae 

Com. Net* 

Reticulum 

Rcljculi 

Ret 

Hair* 

Berenices 

Bei emces 





Southern 

C oi ona 

( ('oronae 

OA Arrow 

Sagilla 

Sagiiiae 

Sge. 

Crown 

Australis 

Ausiralis 





Norlliern 

C orona 

Coronae 

C'rB Archer 

Sagiliarms 

Sagittuni 

Sgr. 

Crown 

Borealis 

Borealis 





tTOW 

Corvus 

C OI VI 

Crs. Scorpion 

Scorp us 

1 Seorpii 

Sco. 

Cup 

Crater 

Cralens 

Ol Sculptor's 

Seulptoi 

1 Sculploris 

Sel. 




Workshop 




Cross 

Crus 

Cl ucis 

C'ru Serpent 

.Serpens 

Serpenlis 

Ser. 

(Southern)* 







.Swan 

C’ygmis 

Cygm 

Cvg Sextant* 

S -xtans 

Scxtanlis 

Sex. 

Dolphin 

Delphinus 

Delphim 

i Del. Bull 

Taurus 

1 auri 

I'aii. 

Swordfish* 

Dorado 

Doradiis 

Dor. I'elescope* 

rdeseopium 

Telescopii 

'lei. 

Dragon 

Draco 

Draeonis 

Dia Toucan* 

Tueana 

! 1 ueanac 

Tuc. 

Litlle Horse 

Equuleus 

f qiiLilei 

hqu I'riangle 

T riangulum 

Trianguli 

T'n. 

River Kridaniis 

rndanijs 

l.ndani 

In. Triangle 

'Inangulum 

T nanguli 

TrA. 




(South) 

Ausl. 

Ausl. 


Purnace* 

Fornax 

Fornacis 

For Bear 

lirsa Major 

IJrsae 

UMu. 






Majons 


I'wins 

Cicmim 

Gc mi no rum 

Ciem. Lesser Bear 

Ursa Minor 

Ursae 

UMi. 






Mmons 


Crane* 

Grus 

Gnus 

Grii Sails* (of Argo) 

Vela 

Vclorum 

Vel. 

Hercules 

flercules 

Herculis 

Her. Virgin 

Virgo 

Virginis 

Vir. 

Clock* 

Horologium 

llorologii 

Hor. Flying Fish* 

Volans 

Volantis 

Vol 

Sea Serpent 

Hydra 

Hydrac 

Hya. Fox* 

Vulpecula 

Vulpeeulae 

Vul. 

Water Snake* 

1 lydrus 

Ilydri 

Hyi. Sobicski’s 

Scutum 

Scuti 

Set. 




Shield* 

Sobicski 



Indian* 

Indus 

Indi 

Ind. 





Notfs The asterisk in the list Pyxis. In these divisions Argo, the Ship, loon), Avis Solituriii vcl Noctua. Maehina 

Indicates that the constellation is a is most generally known. EIcctriLa, Otheinri Tipogi aphica. Tele- 

modern grouping, since 1600. Sohicski’s Shield has only recently scopium Hcrschclii, and Honorcs hreder- 

Thc constellation of Argo has been been generally recognized, I’nutus ici, insignificant groups of taint stars with 

divided into Carina, Puppis, Vela, and Ponialowski, Sceptrum Brandenburgium, ponderous titles, have been discarded by 

Mutus ; the last is now usually called Harpa Geurgii, Globus Aethcrcus (Ual- the International Astronomical Union. 
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The Study of Star Maps 


T o facilitate the lecognition of any particular 
star or constellation^ the apparent sphere 
of the sky is divided by imaginary lines of 
right ascension and declination, corresponding 
respectively to terrestriaJ meridians of longitude 
and parallels of latitude. The imaginary lines 
of right ascension great circles or meridians — 
pass through the imaginary celestial sphere’s, 
two poles (.v£v diagram below) 

These poles are situated where the axis of the 
earth, if indefinitely pi olonged in both directions, 
would intersect the celestial sphere, and so they 
occupy the zenith oj the terrestiial fw/ev 



“ zenith ” being the astronomical term for the 
point vertically above the observer's head. 
The celestial equator is a great circle drawn 
round the imaginary sphere midway between 
the poles, and it is situated above the earth's 
equator diagram on right). 

Celestial Meridian Circle 

Every place has its own celestial meridian 
circle, and the rotation of the earth causes this 
meridian to make a complete revolution of the 
sky in 24 hours. In the course of this revolution 
it passes over every visible star, but it is usual 
to speak of the stars as “ crossing the meridian.” 
This occurs when they are due south of the 
north celestial pole (as seen from these 
latitudes), and are therefore at their highest 
altitude above the horizon. 

The horizon is usually regarded as the limit 
of our vision at any particular place, but 
astronomically it consists of the great circle 90"" 
distant from the zenith Of the observer ; so 
observers at different latitudes on earth are 
bounded by different celestial horizons. The 


farther south the latitude, the higher is the 
altitude attained by the stars, and therefore the 
greater is the number to come within observa- 
tion. A star’s altitude, then, depends upon the 
observer’s standpoint on the earth and also upon 
the time of observation. 

Circle of Perpetual Apparition 

There is one star upon which the time of 
observation makes very little dilference — the 
Pole star, which is nearly above the terrestrial 
pole and always remains almost at the same 
altitude according to the latitude of the observer. 
It is always virtually in the same position ; it 
revolves in a small circle round the exact 
celestial pole at a distance of only I 3^' from it. 
All the other stars will be seen to be^' a per- 
manent relationship to this star, and dip'ei only 
relatively to the horizon and the observer be- 
cause of their diurnal revolution and ‘annual 
progression westwards. But those which arc 
circumpolar and revolve N. of the zenith point 
are within the circle of per pctual apparition. 

The most familiar of these are the seven 
bright slais of Ursa Major, commonly called 
the Plough or Charles’s Wain. Two of these 
stars, v and /-i, point almost directly to the l^ole 
star or Polaris ^ hence their name, the Poinleis. 
Five of these slais, y. 5, and together 
with .several smaller ones, constitute a group of 
suns which are all travelling in the same direction 
in space, appaienllv more or less towards 
Arcturus ; « and arc travelling m different 
directions, with the lesuli lhal in 5(),()()0 years’ 
time the familiar figure of the Plough will have 
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MOTION OF THE PLOUGH. 
The stars have not only an 
apparent hut a proper " motion. 
Thus the familiar constellation of 
the Plough, or Great Hear, seen 
as it is to-day, in the upper 
diagram, will have changed in 
50,000 years from now to the 
shape shown in the lower diagram. 


changed. The Plough is about 
oveihead in the spring evenings 



and low down in the north below 
the Pole star in the autumn. 

On the opposite side of the 
Pole star to the Plough arc the five 
stars of Cassiopeia, arranged some- 
what in the foini of a W, which, 
with a fainter sixth star •< added, 
constitute Cassiopeia’s Chair. 

These constellations occupy two 
quadrants of this circumpolar area. 

Two very bright stars, together 
with scveial easily remembered of 
lesser brilliance, comprise the 
constellations of Auriga and Lyra. 

The brilliant Capella and /J Aurigae 
of the former are almost overhead 
in the winter evenings, and Vega 
and the two stars i3 and y Lyrae 
below it are nearly overhead late 
in the summer evenings. Vega is 
low down in the north in winter 
evenings, and Capella occupies this 
position in summer evenings. 

Among the less prominent stars 
is the constellation of Draco, the 
celestial Dragon, which is between 
the zenith and the Pole star on 
summer evenings ; Cepheus is in 
this position on autumji evenings, 
with the brilliant Dencb of Cygniis, 
the Swan, commonly called the 
Northern Cross, nearly overhead. 

Deneb te also within the circle of perpetual 
visibility, although the Cross is not ; it is a sun of 
exceptional intrinsic brilliance, radiating 10,000 
times the light of our sun, but from a distance 
41,140,000 times as great, and having an absolute 
magnitude of -5 *2. Deneb is the most brilliant 


This star map shows the constellations visible at 6 a.m. on 
February 18 or at 7 a.m. on January 31. The position of an 
observer in the British Isles is marked both in this and in the map 
below, a little hel(»w the Arctic Circle. 








MORNING AND EVENING SKY IN WINTER. In the 
map immediately above are charted the principal stars visible at 
6 p.m. on February 18 or at 7 p.m. on January 31. The Milky 
Way, vertical in the early morning (see top map), now stretches 
horizontally across the sky. 

sun of the northern heavens. As if they were 
swinging round the north celestial pole are the 
seven stars of Ursa Minor, the Little Bear. These 
remotely resemble in arrangement the seven 
stars of Ursa Major, but only Polaris and the 
"‘Leaders” are bright- Polaris at the tip of the 
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In this map are stmwn the positions of the principal stars visible 
at 10 p.m. on March 21 or at H p.m. on April 22. In all four 
of these maps the stars of each constellation have been ioined by 
lines to facilitate their recognition. 
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THE HEAVENS IN SPRING AND AUTUMN, A map of 
the sky as an observer would sec it at 10 p.m. on September 21 
or at 8 p.m. on October 23. The ecliptic indicates the annual 
path of the .sun and the approximate paths of the moon and 
planets. X indicates overhead point. 


Bear's tail, and r between it and the Plough 
handle. They arc north of Polaris in winter 
eveaings, east in sp/ing, south in summer, 
west in autumn. Apart from these circumpolar, 
always visible stars, most of the starry host 
appear to pass before us as a diurnal procession 


from east to west between the 
zenith and the southern horizon ; 
all, that is, except those per- 
petually hidden because they 
encircle the south celestial pole. 
As the earth’s rotation suc- 
cessively brings into view all 
these stars in 24 hours, it would 
be possible to see the entire 
concourse were it not that the 
sunlight obscures about onc-half 
of them during daylight hours. 
As the earth revolves in its annual 
orbit the other half of the starry 
heavens comes into view. 

In the sky, stars appear as if 
projected upon a dome, but star 
maps, such as those shown here, 
present them on a flat surface 
with resultant distortion df relative 
positions. There the linc.s of righi 
ascension have to appear as if 
radiating from the pole inWraight 
lines instead of arcs of great 
circles. Those of declination arc 
indicated by the degree.s close to 
the central meridian. 

The right ascension of a star is 
the angular distance between the 
great circle which passes through 
that star and the pole, and another 
great circle passing through the 
pole and a fixed point on the 
celestial equator called (he vernal 
equinox or the I irst Poiht of 
Aries. Right ascension is always 
reckoned from this equinox in 
an easterly direction round the 
equator, which is divided into 
360 . As the celestial sphere 
appears to make one complete 
revolution m 24 hours, a meridian 
pas.scs over 15 in c\ery hour. It 
is usual, therefore, to reckon right 
ascension not in degrees but in 
hours, minutes, and seconds. 

One hour of lime or right 
ascension is equal to 15", one 
minute of lime to 15 minutes of 
angular measurement, one second 
of lime to 15 seconds of angular 
measurement. This is expressed 
in symbols thus ; 1 hr. ^ 157 

I min. - \5\ 1 sec. ^ 15". As 
the position of a geographical 
place is slated as being situated 
ill, say, latitude 51” 30' and longitude 10” 15', 
so the position of a star— e.g. Sirius — is 
stated as right ascension 6 hr. 40 m. 42 see., 
and declination -16’“ 35' (the minus sign 
indicates south declination, and the plus sien 
indicates north declination). 
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LESSON 24 

Stellar Magnitudes and Distances 


T hf visible stars are classified according to 
their apparent brightness in a series of 
magnitudes which have no relation to 
their real or, as it is called, uhsitiutc magnitude. 
Thus a faint star of the fifth magnitude may 
actually be larger and brighter than one of 
the first magnitude, its apparent faintness 
being due to its much greater distance. 

The apparent magnitudes visible to the 
naked eye range from first down to sixth. 
The latter arc the faintest to be perceived on 
a clear, dark night, in the absence of any 
artificial aid. Lach magnitude is about 2\ 
times brighter than the next. This U^ht mtio, 
calculated to be 2 512 times that of the magni- 
tude below It is chosen so that a diflercnce of 
five magnitudes lepicscnls a ratio of brightness 
(^r 100 to I. Below the sixth are the lclcscv)pic 
magnitudes ; these extcrnl down to the 20lh 
magnitude for stars observed visually, 2 1st 
for stars perceptible photographically, and 
22nd for those perceptible pholoclcctrically. 

Visual and Photographic Magnitudes 

As distinct from photographic magnitudes, 
visual magnitudes are based on the 
scale, and the extent to which a stai's light 
is below cither of the standaid magnitudes is 
indicated by decimals as, for instance, Antares, 
which is I '22, oi a little more than one-fifth, 
below the standard first magnitude. Theie arc 
a few stars biighter than this standard ; they 
aie measured from zero, as, for example, 
C a pel la, which is 0 21 magnitude or just over 
four-fifths brighter than the standard first. 
Thcie are two stars brighter than even zero ; 
these are Sirius and Canopus, which have a 
negative magnitude icndercd thus : Sinus 
1 -58, Canopus 0X6, the figures being 
picccdcd by the minus sign. On this scale, 
the sun is a star of magnitude -- 26 7, wdiile 
the moon's magnitude is 11-2. 

Photographic methods of determining magni- 
tudes have produced a somewhat different 
scale from the visual. Stars of different 
brightness produce dots of different size on the 
photographic plates, and this is used to determine 
the magnitude. By lengthening the exposure, 
the light of very faint stars, invisible to the 
eye through even the highest powers of the 
telescope, becomes imprinted on the photo- 
graphic plate as a result of the accumulation 
of the star's light. 

Becau.se the photographic plate is relatively 
more sensitive to the blue end of the spectrum, 
if a blue star and a red star of equal visual 
magnitude be photographed, the blue will 


appear much brighter on the plate. The 
difference, photographic minus visual magni- 
tude, IS known as the colour-indcx. By using 
a yellow filter with isochromatic plates, a 
magnitude scale corresponding very closely 
with the visual has been obtained ; such 
magnitudes are called p/imo-visiia/. 

The accompanying table gives the number of 
stars within each standard magnitude ; those 
below sixth magnitude arc according to the 
estimates of Scares and van Rhijn. The 
brighter magnitudes are subject to different 
estimates owing to the number of stars whose 
brightness varies; the number of the telescopic 
stars is calculated from sample counts taken 
over certain areas. 


SIAU.S OF SI ANOARD MAGNITUDFS 



N iJinOcr 

of slar's 1 

Stnniiiinl 

cak’iilalccl accordiiii* lo 


Photoyt aphtc 

Vcutul 


tnuym/mfc 

nitty nt/mlt' 

Abo\c 1 5 

20 

20 

1 lorn 1 5 lo 2-5 

.18 

41 

2-S U) ^ S 

1 1 1 

1 IS 

1 s lo 4 5 

.100 

454 

4 5 lo S 5 

050 

l.4S() 

5 5 lo b 5 

.'1,150 

4,750 

(.•*> lo 7-5 

S,20() 

14,300 

7 5 lo S S 

22,800 

4 1 ,000 

K .S to ‘>-S 

62,000 

1 1 7,000 

5 lo 10 5 

166,000 

.324,000 

lO-S lo 1 1 S 

411,01)0 

870,000 

I 1 5 lo 12 5 

1,100,000 

2.270,000 

1 2 S to n 5 

2.720,000 

5,700,000 

1.1 .S to 14-5 

; fi, 500,000 

1.3,800,000 

14 5 lo 15 5 

1 5,000,000 

-32,000.000 

15 S lo 1(1 5 

1 n. 000, 000 

7 1 .000,000 

If) 5 lo 17 '5 

70,000,000 

1 50,000,000 

17 S lo IS 5 

141,000,000 

2^>6,000,000 

18 5 lo 10 5 

275,000,()0() 

560.000,000 

19 5 to 20-5 

505.000,000 

l,U00,l)l)l),()()U 


It IS usual to include in a given magnitude all 
stars with 05 above or below' the standard 
magnilude, as indicated in the table. There 
are, in addition to this c.stimaled number of 
visible stais, immense numbers more, which 
will be revealed as higher powers of the Icle.scope 
are cffcctetl. It has been estimated by Scares 
and van Rhijn from several considerations that 
the total number of stars reaches the colossal 
figure of about 30,000,000,000. 

Stellar Distances 

The tremendous distances of the stars afford 
the next most astounding fact. The remoteness 
of even the nearest is arrived at by means of 
their annual parallax ; that is, the apparent 
position of the nearest stars changes relatively 
to that of the more distant ones in consequence 
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of the earth’s annual change of position in its 
orbit roLincI the sun. The difTerence in the 
star’s apparent position is very slight, and 
depends upon the side of the earth’s orbit from 
which we arc looking. 

I'his rcpTcscnts an annual translation of about 
1 86,0()(),0()() miles, say, between midsummer 
and midwinter, and produces a dilTerent 
perspective in the apparent relation of one star 
to another ; the ditfeience is much less for the 
more distant stars, until a point is reached at 
which any change is imperceptible. The limit 
at present is 0 01 of a second of arc. Thus only 
a limited number of stars can have their distance 
measured by this method, in spite of the 
immense length of the base-line subtended by 
the earth’s orbit. 

The annual parallax of a star is therefore 
equal to the angle which would be subtended at 
that star by the radius of the ear th’s orbit ; but 
there is no star m whose case this parallax 
would amount to as much as a single second 
of arc. The great difficulty of measuring 
quantities of this nature is obvious. Delicate 
instruments and refined handling arc necessary, 
together with numerous measured observations, 
the parallax shift having to be disentangled 
from the star's own proper motion through space. 

Stellar distances arc so gigantic that astrono- 
mers are forced to represent them in terms of 
some ditferent unit from that ordinarily used. 
Miles become meaningless, for the nearest star 
is about 270,000 times farther away than the 
earth is from the sun, which means that it is 
about 25,110,000,000,000 miles away. Suppose 
we take the sun’s distance, which is the astrono- 
mical unit of 93 0 million miles, and represent 
this by a foot, the sun would then be, in 


proportion, a tiny sphere J of an inch in 
diameter, the earth a scarcely perceptible speck 
of dust, while the nearest star on this scale 
would be about 50 miles away. 

To represent the distance of a star in terms of 
parallax, this would have always to be expressed 
in small fractions of a second, which would vary 
inversely as the distance. This inconvenient 
method has been overcome by the institution of 
the parsec. This represents the distance at 
which the radius of the earth’s orbit would 
subtend an angle of one second of arc, expressed 
as \". Thus the /wallax and one .second make 
the standard parsec, which is 206,265 times the 
sun’s distance, the astronomical unit, and repre- 
sents about 20,000,000,000,000 miles, A kilo- 
parsec represents 1,000 parsecs, a megaparsec 
represents a million parsecs. 

An older and moie popular unit of ifneasure- 
ment is the light-year, which represients the 
distance light travels in vacuo at 186,271 miles 
per second, according to the accepted ^andard 
of IVI ichelson. Light travels from the syn in a 
little over 8 minutes, or 499 seconds ; ilUravels 
63,290 times the sun's distance (i.e. astioiiomical 
units) 111 a year. This is a convenient standard, 
easily grasped, hence its extensive use. rherc 
arc 3-26 light-years in a parsec ; more precisely, 
a light-year is 0-3069 of a parsec. 

If a star were at a distance that caused its 
apparent annual shift or parallax to amount to 
I", or one parsec, this would equal 3*26 light- 
yeais ; so to find the distance of any star from 
its parallax this simple formula can be used : 

3 2b 

(I “ - where il is ilu* dislanec in light-years and 
P 

p IS (he parallax. 

The necessary obscrvalions had originally to 
be taken visually, and it was 
thus that Bessel in 1838 
measured for the first time 
the distance of a star. This 
was 61 Cygni, a small 
double star which, from 
its relatively rapid propci 
motion, led him to suspect 
that It was one of the 
nearest ; it proved to be 10 
light-years distant. Soon 
after Bessel’s discovery 
Henderson, at the Cape of 
Good Hope observatory, 
found that the bright star 
Alpha Centauri was at 3 
light-years’ distance ; it is 
now known to be about 
light-years. 

The photographic method 
of obtaining parallaxes was 
intrcxluced by Professor 
Pritchard, of Oxford, in 
1886; instead of laborious 



MiCXSLlUlNt; IHK DISTANCE OF THE STARS. These diagrams 
shou iin accurate method of determining star distances, A photograph 
(left) of a portion of (he heavens is taken through a powerful telescope at 
the beginning of a si\-month period. A second photograph taken at 
the end of tlie period, when the telescope has been carried by the earth 
to a point 186 million miles distant, shows an apparent movement of 
the star marked X relative to tho.se marked A and B and the fainter 
stars in the background. Calculations based on this difTerence give the 
star's distance in parsecs. Note that the .star pattern in the background 
remains unaltered, so remotelv distant are its comuonents. 
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PROPER MOTION OF THE STARS. A way of dcterminlnR 
proper motion of an individual star is shown in these diaerams. 
The star at A, in the photo on the left, taken at CanihridKc 
Observatory in 1903, is Ciroomhridf^e 34« a double star with a 
larce proper motion. From photOKraphs taken 23 years later, 
this proper motion was accurately determined, so that it is 
poisihle (rifjht) to estimate the position (H) the star vtill occupy 
500 years hence. the proper motions of the other stars are 
relatively small. 


observations, photographic plates 
arc exposed when the earth is 
at opposite sides of its orbit. The 
observations have to be made 
at the same hour-angle to avoid 
varying effects of refraction and 
atmospheric dispersion. Thirty or 
forty plates are now taken, the com- 
parison stars having to be measured 
too for proper motion, and in 
case any of them are near enough 
to have an appreciable parallax. 

Stars showing a parallax of only 
0 005 of a .second, which repre- 
sents about 650 light-years, can 
now be measured with a fair degree 
of accuracy ; beyond that, errors 
of observation become comparable 
with the quantity sought. 

Although the stars are appar- 
ently fixed, they have a real motion 
of their own in addition to the 
apparent diurnal motion due to the 
earth's rotation, and the apparent 
annual motion across the sky, as a body, due to 
the earth’s revolution round the .sun. This, as 
pointed out earlier in this Lesson, produces yet 
another motion, apparent only in stars sufficiently 
near -the minute ellipse which they appear to 
perform relative to the more distant stars. 

Stellar Motions 

In addition to these apparent motions the 
stars change their positions slightly from year 
to year ; this is called their proper niotiofu It 
is imperceptible to the naked eye, even during a 
lifetime, hut is very apparent m modern instru- 
mcnls of precision. There are two ways in 
which this motion can be mca-suied^ One is by 
the actual displacement of the star on the 
celestial spheie— but most of this is found to be 
due to precession, nutution, and uherrution, 
which are also due to terrestrial influences and 
are .shared by all the stars in any particular 
section of the sky. 

After all these minute quantities have been 
allowed for, there remains the gradual shift of 
each star relative to the others. Not many 
more than a hundred stars are known which 
thus move a second of arc or moic in a 
year. So small an amount is this that it 
would take about 2,000 years for a star 
with such a proper motion to move over a 
distance equal to the apparent diameter of 
the full moon. It was discovered by Halley, 
200 years ago, that Sirius had travelled south- 
ward to about this extent, that is, half u 
degree, since the time of Ptolemy. 

A large proper motion is generally an 
indication that the star is among the nearest to 
us and therefore likely to reveal a parallax 
when measured. Jf such a star is at a known 


distance from the earth tu, as it is usually 
leckoncd, from the sun, then it becomes possible 
to calculate the star’s actual velocity. It is 
necessary to know also its radial velocity, to be 
obtained from the angle at which the star is 
travelling relative to the line of sight. Thus a 
distinction must be drawn between the star's 
apparent angular rale of motion and its actual 
velocity, since a star travelling direct towards us 
in the line of sight would pos.scss no perceptible 
proper motion. 

Doppler’s Principle 

The spectroscope has enabled aslronomcrs to 
solve this problem, to measure a star's motion 
in the line of sight and decide whether it is 
approaching or receding, with remarkable 
accuracy. This is in virtue of Doppler s 
principle, which briefly is as fol low's. 

Each of the senes of lines in the spectrum has 
a precisely defined place according to the gas 
from which it originates ; this is due to the fact 
that light of any particular wavelength is 
refracted to a certain definite extent. Suppose 
the source of the light is a star travelling towards 
the spectroscope, the light which it emits will 
reach the spectroscope with its own speed 
added to that of the star. C.’onsequenlly a 
greater number of light waves per second will 
reach the refracting prism of the spectroscope 
than would be the case if the star were at rest, 
while a lesser number of light waves will arrive 
if the star be receding. 

Thus there is revealed a shift in the lines in 
the spectrum through a distance which, though 
very minute, is capable of being measured with 
sufficient accuracy to show the direction and 
extent of stellar velocity. If the star is receding. 
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Ihc lines will be shifted toward the red end of 
the spectrum ; if it is approaching, the lines 
will be shifted toward the violet end. Thus is 
the radial vcdocitv obtained. 

The speed of stars was thus obtained, visually 
at fust, by Huggins in 1867. For the last 80 
ycais photographic lecords of the star's 
spectrum have replaced the visual, and the 
radial vidocitv of several thousand stars is now 
known. This, together with the star's angular 
proper motion, which gives by a simple calcula- 
tion the star's tangential velocity, enables its 
actual speed to be calculated and also the 
direction in which it is travelling. 

It is found that the stars generally appear to 
be speeding in diirercnt directions, though there 
are some which form groups and travel like a 
vast flock all in one direction. 1 here is no 
such thing as rest in the umveise, for all the 
bodies within it are travelling at immense 
speeds. Our own sun is moving at the rate of 
about 12! miles per second towards a certain 
point, called the solar apex, in the constellation 
of Hercules at approximately right ascension 
270 ', or 18 hours, and declination i 31'^. 

An clfect of this motion is to cause the stars 
to open out in the direction of the sun's motion 
and to close in toward the antapex or opposite 
point. Sir William Herschel noticed this 
clVect, and ci>ncl tided that it was caused by the 
motion of the sun and, of course, the whole 
solar system, which is travelling through this 
never-ending slellar vista. 

Absolute and Apparent Magnitude 

The absolute magnitude of a star may now be 
arrived at, once its parallax, i.e. distance, and 
apparent magnitude, is known. It thus becomes 
possible to deduce the hiightness and real 
magnitude a slai would present if it were 
removed to a standard distance. If all stars 
were at this standard distance, then apparent 
magnitude would lepresent their absolute 
magnitude ; but they arc, in i'acl, at vastly 
dilTcrcnt distances. 

While a star's absolute inagnitude may he 
computed fiom its apparent magnitude, it is 
necessary to have some standard of comparison. 
The sun used to serve this purpose as magnitude 
0 0, but since F)22 the standaid has been defined 


by the International Astronomical Union as the 
magnitude a star would have if it were at a 
distance of 10 parsecs, which corresponds to a 
parallax of 01" and represents about 33 light- 
years. The absolute magnitude M is therefore 
expressed in terms of the apparent magnitude 
m, and parallax p, in seconds of arc thus : 
M — m h 5 r 5 log p. 

We may thus visualise our sun, which is the 
nearest star and has an apparent magnitude of 
-26-6 ; but at a distance of 10 parsecs or 33 
light-years this would be reduced to i 5 0 of 
apparent magnitude : it would be classed as 
about fifth magnitude and be visible only as a 
faint star. Since Vega, for example, at a dis- 
tance of 8 I parsecs, and C’apella at 13-5 
parsecs appear as brilliant first magnitude stars 
at this distance, it becomes obvious how much 
greater their absolute magnitude mupt be as 
compared with the sun, Vega being 0-6, and 
C apella much greater, with 0-4. Tht minus 
sign indicates that it is above the standard 0 0, 
and therefore the gieatcr the -- magnitude, 
the greater is the luminosity ; the greater tlic ! 
sign, the less is the luminosity and the smaller 
the absolute magnitude. 

It is possible to determine the absolute 
magnitude of a star without previous knowledge 
of its parallax. DifTerences in the intensities 
of certain lines of the spectra of dwarf stars, as 
compared with coi responding intensities of 
certain lines of giant stars' spectra, had long 
been noticed ; it was found from an investiga- 
tion of individual stars whose parallax, and 
therefore absolute magnitude, was known that 
there was a relation between the intensities of 
the lines and the absolute magnitude of the 
slais. A calibration curve of intensities was 
constructed from numerous stars of known 
parallax and absolute magnitude, and from 
this it became possible to deduce the absolute 
magnitude of numerous stars of unknown 
parallax simply by comparing the relative 
intensity of the particular lines in their spectrum 
with those of the standardised curve of spec- 
troscopic intensities for various absolute 
magnitudes. This done, it became possible to 
determine a stai's parallax from the absolute 
magnitude thus obtained. Parallaxes obtained 
by this method are termed spccti oscoptc. 


LKSSON 25 

The Light of Stars, and their Spectra 


M ost of the knowledge concerning the stars 
has been obtained by analysing the light 
they emit. This light varies enormously 
both in quantity and character. Luminosity as 
observed visually is no absolute criteiion of the 
particular star's mass or immensity, since a 


relatively small mass may accompany an 
immense volume and a surface of comparatively 
poor luminosity — in which case a relatively 
small star of great luminosity will far outshine 
Its much greater rival. These dilTcrences are 
associated with their surface temperatures. 
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The Lif’hl of Stars, and their Spectra 


The luminosity of the stars has been precisely 
ascertained from their distances and absolute 
magnitudes. This luminosity is usually expressed 
in terms of the sun by the symbol o. The 
differences are tremendous, the most luminous, 
as far as is known, being Canopus, which has 
been calculated to radiate 1,000 limes the light 
of the sun, but from a distance of 652 light-years. 
Proxima C'cntauri, which liappcns to be the 
nearest known sun to our own and which is 
invisible except through powerful telescopes, 
radiates 11,000 times less light than our sun. 
Proxima Centaun is a small sun which appears 
to have nearly “ burnt itself out ’’- exhausted 
its luminous radiation. 

C anopus has the greatest absolute magnitude 
of 7-4 ; Rigcl, a brilliant star which radiates 
18,000 times the light of the sun, follows with 
- 5-8. Sirius, which (mmg to its pioximily 
appears the brightest star in the heavens, with 
an appmetU magnitude of - I 58, radiates only 
30 times more light than oui sun ; its absolute 
magnitude is f 1-3. 

I'vcn to the naked eye the stars exhibit 
diflerent colours, from the reddish Antares ami 
Belcigcusc to the orange Arclutus, the pale 
yellow'ish Capcila, brilliant white Sirius and 
Vega, the bluish Rigel and some oilier Orion 
stars. Spectroscopic study of these diflei’ences 
m light has revealed astonishing dilfeicnccs m 
the SLiiface conditions and m the constitution 
of the stars. The lints indicate dilTetent ‘•peclra. 


A spectroscopic analysis has been made of 
about 250,000 stars. The spectra have been 
arranged in classes, each designated bv a letter ; 
O, B, A, F. G, K, M, N, R, and S. they were 
originally in alphabetical order, but subsequent 
discoveries have necessitated the changed 
sequence. Since these types blend one into 
another, various subdivisions by decimal num- 
bers aic used, such as B2 and B5, the latter 
indicating a star of spectral type midw'ay between 
the classes B and A. Subdivisions are also 
indicated by letters, for example, C)a, Ob, Ma. 

Continuous Emission Spectrum 

This classification, while indicating a spectral 
type, reveals at the same lime a pciiod m the 
life of a star or sun when it is at about a certain 
surfacc-tcmpcraturc and in a definite known 
physical ctindilion perhaps linked with either 
youth or age. The light when analysed is seen 
to consist of a continuous emission spectrum, 
upon which appear dilTcrcnt lines of absorption 
characteristic of the various spectral classes. 
The lines of hydrogen appear in all, but the 
lines of other elements appeal with diflerent 
intensities in each spectral class, and arc 
variously absent in certain classes. 

Class () spectra consist of bright bands super- 
imposed upon a faint continuous background. 
This class includes the Wolf-Rayel stars. New 
or temporary stars which suddenly blaze up 



TYPICAL S IAK SPECTRA. About a quarter of a million stars have been spectroscopically examined 
and their spectra arranged in classes. These classes arc fully described In the accompanying text. 

PhalOi taken by Curtiss at \fiihigan, with J7i" Reflector 
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and then die down to faintness also frequently 
belong to it, when they arc expressed as either 
Oa, Ob, or Oc. The subdivisions Od and Oc 
represent spectra which contain dark lines 
chiefly of hydrogen, ionised helium and ionised 
calcium. The star A Cephei is typical of these. 
The surface temperatures of stars of class O arc 
considered to range between 35,CK)0 and 40,000 ' 
Centigrade ; Novae (new) or temporary stars 
doubtless reach much higher temperatures. 
Thus the bluish-white class O represents the 
hottest type of star known. 

Class B spectra contain only dark lines, 
chiefly of helium. Stars in this class arc called 
helium stars, being mainly enveloped m incan- 
descent helium, together with ionised oxygen 
and nitrogen. Surface temperatures range 
from about 23,000 C. for class BO to about 
1.5,000 C. foi sub-class B5. Several of the 
stars of Orion, including h, t. and C of the “ Belt," 
arc of class BO. Achernar and ^ Persei are 
notable examples of B5 sub-class. 

Class A spectra exhibit very intense hydrogen 
and increased calcium lines ; magnesium and 
numerous lines of ionised metals appear in A5. 
Surface temperatures langc from about 11,000 
C. for AO to about 8,500 C. for A5. Sirius and 
Vega are good examples of AO stars and Altair 
of the A5 sub-class. All arc white. 

Class F spectra display a great increase in the 
intensity of the metallic lines and a decrease 
in those of hydrogen. Surface temperatures of 
about 7,500 C. are attained for 10, to which 
class Canopus belongs. The temperature 
declines to about 6,500 C. for F5. Procyon is 
a good example. 

Class G spectra have numerous metallic lines 
present, together with reduced hydrogen lines. 
Those of iron and ionised calcium arc very 
strong, and there is a band representing a 
carbon compound. Surface temperatures arc 
about 6,000' C. for class GO, to which our sun 
and Capella belong. For the intermediate class 
G5 the surface temperature declines to about 
5,500 C. The stars Cassiopciae and k 
Gemmorum arc of this class. All G-type stars 
arc yellowish owing to the greater intensity at 
the red end of the spectrum. 

Clas.s K .spectra arc noteworthy for bands due 
to the presence of hydrocarbons ; surface 
temperatures are about 4,200 C. Arcluru.s is 
a good example of “ giants " of this type. In 
the intermediate class K5 bands due to titanium 
oxide appear, and there is a reduction of 
temperature to about 3,400' C. K stars are 
orange, deepening to K5. 

Class M spectra exhibit broad absorption 
bands with low-temperature metallic lines 
intense, and solar lines faint and few in number ; 
titanium oxide bands become strong and increase 


towards the intermediate classes M5 and M8. 
Surface temperatures range from about 3,000“ C. 
for MO to about 2,700“ C. for M5. Betel geuse 
and A mares arc typical examples of MO class. 
This type, have a reddish-orange tint. The sub- 
division class M8c have spectra similar to M8 
but with hrif^ht hydrogen emission lincs^ a 
remarkable feature peculiar to long-period 
variable stars ; Mira or o Ccti is a notable 
example. Temperatures vary between 2,300“ C. 
and 1,700“ C’. 

Class N spectra have broad absorption bands 
very intense at the red end of the spectrum ; 
these arc caused chiefly by the presence of 
carbon monoxide and cyanogen. All stars of 
this class arc small and very red, owing to the 
absence of violet in the spectrum. They are 
apparently “ dying suns," and the surface 
temperatures are low about 2,600“ C. The 
star 19 Piscium is typical of this class. 

Class R spectra arc similar to class N,\bul 
with the cyanogen band very intense. Tiicse 
stars, though very faint, are not so red as N,\jnd 
have surface lemperalures of about 2,300 t\ 

Class S spectra exhibit bands of zirconium 
oxide and strong low-tcmperalure lines, indicat- 
ing thal they are not much above 2,000 C. 
They arc faint and red, all telescopic, and mostly 
variable stars of long period. 

It will lx; seen from this shoil survey that the 
.stars decrease m temperature through a well- 
defined scries of gradations indicated by their 
spectra. That the details of the spcctruni 
reveal the temperatures and therefore the 
conditions existing on each star or sun has been 
proved from laboratory experiments in physics. 
But because, for instance, B stars exhibit a 
spectrum rich in helium lines and A stars one 
well supplied with hydrogen, it docs not follow 
thai these elements are exceptionally plentiful in 
such stars. It means that these stars are in thal 
degree of incandescence which cauwses these 
elements to be prominent in their spectra. 

There is good reason to think thal most 
stars are composed basically of the same 
elements mixed in roughly the .same propor- 
tions : if a B slar, then, were cooled from 
20,000“ C. to 3,000“ C. its spectrum would 
resemble type M without any apparent change 
of chemical composition. 

Older theories did, Tn fact, postulate that 
stars evolved in this way. This now seems 
unlikely : a star like the sun keeps shining by 
converting the hydrogen in its interior into 
helium by a process akin to that of the hydrogen 
bomb. When this hydrogen is exhausted, the 
body probably will not, in cooling, become pro- 
gressively redder, but is likely to collapse into 
a state of very low luminosity not represented in 
the sequence of spectral types we have outlined. 
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Calculating the 

W E have seen how Ihc distance, magnitude, 
and tempeiatiirc or colour index of a 
star are arrived at. From these a fairly 
accurate conception of its size can be estimated. 
Where it has subsequently been possible to 
measure giant stars, the calculated dimensions 
have been found remarkably in accord with the 
measured diameters. 

When the intrinsic biilliancc of a star’s surface 
is known, its total output of luminous energy 
will depend upon the area of surface presented, 
a large surface pouring out a much grcatei 
amount than a small one. Thrscan be measured 
mathematically ; thus, when it and the star's 
distance, colour index, and Icmpcratuie are 
known, the star's size can be calculated. 

Stellar Interferometer 

It is known that our sun, whose size has been 
precisely measuied, has a certain absolute 
magnitude, and from this its apparent mag- 
nitude at certain distances can be calculated ; 
so any other star possessing a similar spectrum 
and absolute magnitude, at the same assumed 
distance, will be of similar proportions to the 
sun. Any variations therefrom, either as to 
spectra, absolute magnitude, or distance, 
become a sure indication of the si/c of a star 
by comparison with the sun. It is therefore 
usual to express a star's radius in tadii of the 
sun, the sun's radius being 432,000 miles. 



INTERFEROMETER FOR MEASURING STARS. 
In this combined photograph and diagram the starS 
light, as shown by the arrows, reaches the plane mirrors 
Ml and M4 direct from the star ; it is then rcHecled on 
to plane mirrors M2 and M3 . From these It is projected 
down the long open tube of the telescope in two slender 
beams to the 100-inch mirror, whence the beams are 
passed to the foeti.s of Ihe eyepiece in (he usual manner. 


Size of Stars 

Measurement of the angular diameter of the 
larger stars, if not too distant, has become 
possible by means of the stellar interferometer. 
This IS a most ingenious appliance — developed 
by A. Michelson (1852 1911), originally con- 
ceived by I'i/caii m IShS - which can be 
attached to great telescopes. 

Interference Fringes 

By means of four plane miirois placed at 
Ml. M2, M3, and M4 in the illustialion below, 
the capacity of the telescope becomes greatly 
increased by the two outei minors Ml and M4, 
which arc placed at an angle of 45 to the 
horizontal, leflcclmg the light of the star to the 
two innei mirrois M2 and M3, which arc also 
at an angle of 45 and arc so placed that the 
siaTs light is thence sent down the tube of the 
iclcsci^pe to its gicat concave mirror. 

Thus tw'o beams or “ pencils ” of light from 
the star reach the condensing niirroi. which 
passes them on to the focal plane of the eye- 
piece. The elTecI is io produce a .scries of 
intcrfeicncc fringes aeioss the .star image, and 
at a certain but varying distance apart of the 
plane mirrors Ml and M4 these interference 
li inges can be caused to disappear. The distance 
apart of these two plane ttntrots hears a definite 
and rncusitrahle r elationship to the ani^idar 
diameter of the star under consideration. 

The smallei the angular diameiei of the star 
to be measured, ilie gi eater is the telescopic 
aperture necessary , to elVcct this, the two 
oLilei plane mirrors Ml and M4 arc placed 
farther apart, the two inner ones M2 and 
M3 lemainmg al a distance of foui feel, 
the two pairs of mirrors being equidistant 
from the long axis of the telescope. 

Changes in the distaiii^e are elTected by a 
long girder (G), which is placed acioss the 
end of the open tube of the telescope ; 
along this the plane mirrors Ml and M4 
can be moved to its full extent Thus it 
becomes possible to have the equivalent 
of a telescope over 20 feet in diameter for 
the production of the mierferciiec bands, 
which is all that maltcis m this case, but 
not, of course, for normal observation. 

When flelelgcuse had this interferometer 
applied, it was found that the interference 
fringes produced by the two beams of light 
vanished when the plane mirrors were 10 
feet apart. Mathematical calculations 
based upon a standard derived from the 
known angular distances apart of certain 
double stars, notably Capella, gave for 
Beiclgeusc ihcangulai diameter of 0-047 of 
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a second of arc, an amount beyond possibility 
of measurement by direct vision because of the 
minute spurious disks presented by the stars 
when observed telescopically. 

Colossal Suns 

At the distance of Betcigcusc, that is, 58-80 
parsecs or nearly 192 light-years, this angular 
diameter of 0-047" would represent an actual 
diameter of 300 times that of the sun, or 
259,200,000 miles. Thus Betclgeusc was found 
to be a colossal sun with a diameter much larger 
than the earth’s orbit ; if the eaith were as near 
to the centre of Betelgeuse as it is to the centre 
of our sun, it would be 123,000,000 miles below 
the surface of that giant sun. It has long been 
known to vaiy irregularly in its brightness, and 
the foregoing measurement was taken near 
Its maximum. Since then, the star having 
become less brilliant, it was lemeasured ; it 
leqimed a spacing of 14 feet between the plane 
mirrors Ml and M4. This proved that Betel- 
geuse now had an angular diamctci of 0 034", 
and had thercfoic shrunk to 210 times the sun's 
diameter, or 181,440,000 miles. Thus the 
irregular variations m the light of the ‘‘ pulsating 
suns ” was proved to he due to expansion and 
contraction of the bodies m question. 

Subsequent IVleasiireiiieiits 

Arcturus, another giant sun, requiicd an 
extension of tlic interfcromctei to 24 feet before 
the interreiciicc fringes vanished. This spacing 
indicatetl an angular diameter of 0 020 , which 
at the distance of Arcturus, that is, 12*50 par- 
.sees, repiesented a diameter 27 times greater 
than that of our sun, or 23,382,000 miles. 
Aldebaran also gave an angular diameter of 
0-020", but owing to its greater distance of 17*54 
parsecs this represented an actual diameter 38 
times that of the sun, or 32,928,000 miles, 

Aldebaran belongs to the gK5 class, while 
Arcturus is gKO ; the letter g prelixed to the 
class signilies “ giant," to distinguish them from 
the "dwarf" types, which, exhibiting similar 
spectra, are intrinsically far less luminous. 

Antares is another of these colossal suns 
which have already been thus measured. It 
required a spacing of 12 feet between the 
plane mirrors ; from this was calculated an 
angular diameter of 0 040", actually less than 
Hctcigcusc. But Antares is much farther olT, 
and at a distance of about 38-5 parsecs ; there- 
fore this angular diameter lepresented the 
stupendous actual diametci of about 232 times 
that of the sun, or nearly 200,000,000 miles. 

Subsequent mcasuiements revealed that « 
Heiculis, also known as Ras Algethi, was still 
more stupendous, with a diameter of about 


346 million miles, or nearly 400 times the 
diameter of our sun. Great though this is, it 
is probable that Canopus far exceeds it, for 
Canopus radiates 91,000 times more light than 
our sun as compared with a maximum of only 
620 times for Herculis. 

f Pegasi, or Enif, is another giant sun more 
recently measuied and found to have a diameter 
of 86 million miles. It is at a distance of 53 
parsecs, and radiates about 235 times the light 
of our sun. 

It Cell, or Menkar, with a diameter of 97 
million miles, radiates about 75 times the 
radiance of our sun and from a distance of 331 
parsecs. 

y Aquilae, or Tarazed, with a diameter of 
43 million miles, radiates only about 125 times 
the light of our sun and from a distance of 43 \ 
parsecs. 

Dwarf Stars 

The dwarf type of star, to which our suh ami 
indeed most stars belong, is much more massive 
in proportion to its volume than these gilints. 
Ow ing to the smallness of their angular diameter 
it will not he possible to measure most dwarf 
stais unless the spacing of the intei feroineter 
plane minors can be greatly extended. 

There remains, however, the method of 
(ulcufaiin^ diameters (already described ). In 
the case of those stais which it was subsequently 
found possible to measure, it was seen that the 
calculated diameters wcic icmaikably in accord 
with the measuied diameters; eg Arcturus, 
calculated to have an anguhii diameter of 
0 023", was found by interferometer measure- 
ment to be 0 020"; Betelgeuse was calculated 
to be 0 048", while the interfciomctei levealed 
It as 0 047"; and Antares, calculated as 0'(342", 
proved to he 0 040". The ealculaled diameters 
are as follows for tlie most prrmiincnt stars, in 
proportion to the sun: Sinus, 1-8 times; 
Vega, 2-4 ; Altair, 1-4 , Procyon, 1 9. 

Sub-dwarfs 

These aie the ordinal y dwarf or main- 
sequence stais, fai more common in space than 
the giants, which force themselves on oiii 
attention by reason of their enormous radiating 
surfaces. Yet more ficquent, it is now believed, 
may be still less luminous stars, called sub-dwai fs, 
which are diOicull to see because they have such 
small diameters and thus can radiate so little. 
When the dimensions of these stais arc cal- 
culated, they arc found to he no biggei than 
planets. There is thus an enormous range in 
the sizes of the stars, from giants hundreds of 
times bigger in diameter than our sun to tiny 
bodies no bigger than Neptune. 
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Double Stars and Binary Systems 


D ouhik stars when viewed telescopically arc 
seen to consist of two suns with an 
angular separation of usually not more 
than 30'. The first star found to be double 
was Mizar or i Ursae Majoris, when Riccioli 
noted It in 1650. In 1874 Sir William Hcrschcl, 
who had for some years been giving close 
scrutiny to the subject, produced a catalogue 
with about 700 double stars, describing their 
relative positions. Now some 30,000 have been 
catalogued and more are being added every 
year. This includes numerous triple and some 
multiple stars. 

Optical and Physical Doubles 

Because two stars appear close together, they 
may in some instances be thus seen in the line 
of sight only, and one component may actually 
be nearer to us than to the other. When there 
IS thus no physical connexion, they are described 
as optica! doubles. When they are connected 
by giavitational attraction or common proper 
motion, they are called physical doubles or pairs. 
This IS a fuither and important distinction which 
originated with Sir William Herschel. By the 
beginning of the last century he had noted 
changes in the relative positions of the com- 
ponents of some of the double stars wh ch he 
had catalogued many ycais before. The fact 
was consequently revealed that several pairs 
were sufliciently close to influence one another 
gravit*itionally and so produce orbital motions, 
fo such a star he gave the name of bimuy. 

Ihe probability of two stars being binaries 
when appealing very close together is much 
greater than that of their being merely optical 
doubles : this is particularly so if they arc 
both of similar brilliance, or if the brighter 
component is yellowish and the fainter either 
greenish, blue, or purplish, in tint. These 
complementary colours seem to prevail in 
binary systems, for reasons as yet imperfectly 
understood by astronomers. 

Tnterferomeler Dcteclioii of Binaries 

A few binaries or double stars are perceptible 
with good field glasses, and these arc examples 
which arc much more than 30" apart. Nearly 
all require telescopic aid and irsually high 
powers, because so many appear not more than 
a second or two apart. A great telescope will 
reveal double stars down to 0 T of separation, 
and the interferometer has been useful in 
proving suspected stars to be double. It was. 
in fact, first used upon the star Capella, which 
Greenwich observations had indicated as 
appearing elongated in its spurious disk, thus 


suggesting that the star might be double ; the 
interferometer not only proved it to be so, but 
also gave the angular distance apart of the 
components. As a consequence it has become 
possible to measure the angular distance of 
separation between stars down to 0 08". 

Duplicated Spectral Lines 

At the distance of many double stars this 
small amount represents thousands of millions 
of miles, and even in the case of the nearest it 
will mean hundreds of millions, but numbers of 
binaries arc much nearer together even than the 
earth is to the sun. This has been found out by 
means of spectroscopy ; for instance, if two 
stais close together and of similar brightness 
are revolving in an orbit appearing moic or less 
edgewise, as seen from the earth, then at certain 
times one of the stars will be moving along the 
line of sight towards the observer, while the 
other star at the opposite side of this stellar 
orbit will be moving away from the observer. 
The result will be that the lines of the spectra of 
each component star will be displaced, upon the 
same principle, i.e. Doppler's (vre Lesson 24), as 
obtained in the case of stars advancing and 
receding from us. 

Thus the spectral lines will appear doubled. 
This appearance is greatest when the perspective 
presents the stars as widest apart ; when both 
stars arc together in the line of sight, the 
duplicated spectial lines close up and appear 
single. If there are great diflercnces in the 
respective magnitudes of the components, or 
if they are of diflcrent spectral types, the 
problem becomes more complex, but can be 
accurately solved. The variations are always 
periodic, repeating themselves at intervals of 
perhaps a few hours, a few days or sometimes 
after the lap.se of sevcial years 

Spectroscopic Binaries 

These stars are called spectroscopic binaries ; 
over a thousand arc known, and from the 
number tested about one star in five proves to 
be a spectroscopic binary, on average, though 
in some spectral classes the proportion is 
greater, notably the B type of star. A large 
number of stars must be spectroscopic binaries. 
The details are obtained photographically from 
five (or preferably more) spectrograms taken at 
dilTerent times in order to record various 
positions of the component stars and thus to 
compute their orbit. 

With their parallax known it becomes possible 
to calculate their mass, luminosity, distance 
apart, and even their actual dimensions in 
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miles. It is found that 
many spectroscopic bin- 
aries are composed of suns 
only a few million miles 
apart. The first to be dis- 
covered, as in the case of 
double stars, was Mizar of 
Ursa Major, when Picker- 
ing, in 1889, found that the 
spectrum of the brighter of 
these two stars possessed 
lines that were doubled 
at regular periods of 201 
days. Subsequent research 
explained the cause, and 
showed this star to^ be 
composed of two suns, 

25.300,000 miles apart, 
with an average orbital 
velocity of 43 miles a second and revolving in a 
period of 20-54 days ; their united mass being 
1 ‘67 of the sun’s with an absolute magnitude of 
I ‘4 at a distance of 22 22 parsecs, or nearly 721 
light-years. 

Long and Short Periods 

It has been observed that about 56 per cent, 
of spectroscopic binaries have periods of less 
than 20 days, and 26 per cent, between 20 and 
100 days, the remainder being longer. Of these 
the most noteworthy is Capella, one of whose 
visual components, as revealed by the interfero- 
mclet, is a spectroscopic binary whose suns 
have a period of 104 days, and a mass somewhat 
larger than our sun. The star Arictis is a 
spectroscopic binary whose suns average about 

29.000. 000 miles apait, and the peiiod of 
their revolution 107 days. The brighter star 
of i: IJrsae Majoris is composed of two suns 
averaging 36,500,000 miles apart, with a period 
of revolution amounting to 665 days, their 
orbital motion averaging only 41 miles a second. 
An exceptionally long period is that of /i 
Capricorni, its two suns taking l,375i days to 
complete the revolution of their immense orbit, 
the diameter of which averages no less than 

470.000. 000 miles. 

Speed 130 Miles per Second 

Noteworthy examples of clo.se spectroscopic 
binaries with very short periods arc the following. 
Spica Virginis, a brilliant star of the first 
magnitude, is composed of two suns whose 
mass is 9*6 and 5 8 that of our sun, and whose 
distance apart of their centres averages only 

7.000. 000 miles ; their surfaces must be almost 
in contact, consequently their period of revolu- 
tion is only 4 days, the smaller sun travelling 
over the larger orbit at the terrific average 
rate of 130 miles a second. 'A Orionis has a 
period of only 3 days. The components of 


fi Scorpii revolve in only 1 J 
days, speeding round their 
common centre of gravity 
at the terrific rate of about 
3(X) miles a second. The 
centres of these suns being 
only about 7,000,000 miles 
apart, their surfaces must 
be close together. 

Castor’s Suns 
Similar details have been 
obtained regarding visual 
binaries, in which some 
components have been 
found to be themselves 
spectroscopic binaries. 
Thus stellar systems are 
gradually revealed to be 
composed of several suns, some with pairs of 
almost equal mass and volume like e i.yrac, 
with two pairs of visual suns and one spectro- 
scopic companion to the brightest o^ the 
four : their periods arc hundreds of year's in 
duration. Castor is a splendid example 'of a 
multiple system of suns. It is a visual binary 
whose components -known, as is usual with 
double stars, as A and 11, according to their 
relative brightness— have a distant companion 
star known as C. All three. A, B, and C, arc 
spectroscopic binaries with short periods of 
revolution, thus pioviding six suns to this 
multiple system of Castor. 

Importance of Double-star Observation 

The importance to astronomy of double-star 
ob.scrvation is that by this means, and by this 
means alone, we gain all our knowledge of the 
masses of the stars. By carefully observing 
year by year the slow puigrcssion of one 
component loiind the other under ihcir mutual 
gravitational attraction, it is possible to map the 
orbit. If the distance of the binary is known, the 
scale of this map in miles can be determined , 
whence, knowing the period, the mass of the 
system can be calculated in much the same way 
as the mass of a planet can be calculated once 
the period and orbit of its satellite arc known. 
In this way the masses of a selection of prac- 
tically all types of star have been found. They 
lie between a few tenths and about ten times 
the mass of the sun. 

Thus there is not a great range in the masses 
of the stars ; and it "follows, since there is an 
enormous variation in their linear dimensions, 
that they must show astonishing differences 
in density. The material they consist of 
ranges from inconceivably tenuous gas, less 
dense than the best vacuum that can be pro- 
duced on earth, to material so heavy that a 
handful would weigh a ton. 



VISUAL BINARIES. Exampleio of 
visiiHl doiihle, triple, quadruple, and 
multiple stars such as arc de.scribed in 
the text. 
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Principal Classes 

A LTHOuCfH the great majority of stars shine 
^ with a luminosity apparently steady and 
without perceptible variations, there arc 
between 5,000 and 6,000 known stars whose 
fluctuations arc a characteristic and very in- 
structive feature as to stellar conditions. These 
are called variable stars'. There are many types, 
the different variations in their light being due 
to different causes. The various peculiarities, 
in their periods, m their light curves or in- 
tensities, and in iheir spectra, have been closely 
studied. As a result, distinct varieties and 
classes, with characteristics common to each 
class, have been revealed, with minor differences 
in each class. 

Designation of Variable Stars 

The four cla.sscs arc eclipsing variables ; 
short-peiiod variables ; irregular variables ; 
and long-period variables. To these are added 
by some a fifth class, the Novae oi so-called 
new stars. 

Variable stars aic designated by a Roman 
letter, one from R to Z, which is placed in 
front of the name of the constellation. Thus : 
S Persei for Algol, Z Herculis, and Y Cygni. 
When all the letters down to Z have been anplied 
and there are still moic variables in the con- 
::tcllation to be designated, the letters are 
doubled progressively from RR, RS, RT, and 
so on to ZZ. Thi.s has been reached m some 
constellations and so is now followed by AA. 
Thus are obtained TV Cassiopeiae, RT Persei, 
rXHcrculis, and RZOphiuchi, No single letters 
before R are used for this purpose, and no 
methods are at present adopted to distinguish 
the four classes. 

Eclip.siiig Variables 

The class eclipsing variables consists ol 
binary stars whose components revolve at such 
an angle relative to the earth that the planes of 
their orbits are presented edgewise or almost 
so ; consequently one or other periodically 
passes in front of its companion, and there occurs 
an observed diminution of the light during the 
time that one is being eclipsed. The resulting 
variations in magnitude differ according to the 
relative brightness of the two components and 
the inclination of the planes of their orbits. 
When this reaches 90', the orbits appear as 
straight lines, and one star passes centrally 
across the other in eclipsc. 

Between 200 and 300 eclipsing variables are 
known. More are discovered each year, mainly 
through photography of their spectra, because 
none of the separate components is perceptible 


of Variable Stars 

visually -even through the most powerful 
telescopes, in which they always appear as one 
star ; but through the spectroscope their binary 
character is proved. 

Algols Light 

The most noteworthy ami easily observed 
eclipsing variable is Algol or ft Persei, also 
known under its variable star title of S Persei. 
Algol decreases from 2-3 to 3 7 magnitude in 
about 4A hours, during which lime a large and 
much less luminous body passes in front of 
Algol until the minimum is reached, when only 
one-sixth the light of the star reaches us. After 
a few minutes it is .seen to be brightening up 
until after another 4J hours Algol has resumed 
Its normal brilliance and the obscuring body 
has passed. The whole process is repeated 
after an interval of 2 days 20 hours 49 minutes, 
but about midway between the two minima 
there occurs a slight diminution of Algol’s 
light ; this happens when the blight orb of 
Algol passes in front of the much less luminous 
disk of Its companion. 

Secondary Minimum 

This is known as the secondary minimum, and 
IS a frequently observed feature of eclipsing 
variables, as is theoretically to be expected. 
These phenomena, together with spectroscopic 
and mathematical considerations, indicate that 
Algol consists of two bodies, one very brilliant 
and radiating about 200 times the light of the 
sun, while the other is much less luminous and, 
though nearly as large or perhaps larger, pos- 
scs.scs far less mass. Algol is a B type of star, 
and the distance of its centre from that of its 
faint companion is, according to Vogel, about 
3,25(),(K)0 miles. 

Another type of eclipsing variable is repre- 
sented in a bright star by ft Lyrae ; in this case 
the secondary minima are much more pro- 
nounced, each being separated by two equal 
maxima. The whole cycle of change takes 12 
days 21 hours 47 minutes, and ranges from 3-4 
to 4 ‘5 magnitude at greatest minima, and to 3*8 
at secondary minima, which occurs exactly 
midway between the greatest minima. Spectro- 
scopic investigation into this curious variation 
has shown that it is due to two very ellipsoidal 
bodies, one much brighter than the other, 
revolving round a central point of gravity, 
between two centres, and with their surfaces 
almost touching. The resultant tidal effect of 
such proximity is sufficient to account for their 
oval shape. The brightness of one is about 94 
times greater than that of the other, so when it 
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js the I urn of the brighter one to pass in front 
of the fainter, the secondary minima occur. 

Another bright eclipsing variable is p Aurigae, 
in which both stars are of nearly equal bright- 
ness and si/c ; in this case the minima arc of 
equal intensity, and the whole cycle of variation 
is 3 days 23 hours 21 minutes. Most other 
eclipsing variables are very faint or telescopic. 

Short-period Variables 

The short-period variables class consists of 
stars whose biightncss varies in consequence of 
periodical physical changes in the star itself ; 
they arc therefore true variables. The most 
important ones are the Cepheid variables, from 
the star h Ccphei, which typically represents 
them. This star vanes between 3*7 and 4*6 
magnitude in a period of 5 days 8 hours 48 
minutes, so it is easily observable. It is of type 
gl N, with a mass 10 5 times that of our sun, hut 
with the very low density of only 0 0006 that 
of our sun. With a mean absolute magnitude 
of 2 2, f) C'ephci is a sun of enormous size. This 
has been calculated to amount (o an aveiage 
diameter of 22,500,000 miles, or about 26^ 
times that of our sun. 

Spectroscopic and mathematical research has 
established the fact that the great variations in 
the light of this star are due to a periodic change 
m its diameter amounting to about 1,600,000 
miles. At maximum this huge ga.seous sun 
has risen to a great increase of surface tempera- 
tuie amounting to ab(.)ut one thousand degrees 
C entigrade, resulting in an immense increase in 
light and heat radiation. After this terrific 
expansion, which occupies little more than a day, 
it shrinks less rapidly during the course of the 
next four days to minimum, in preparation for 
the next outburst of energy. As distinct from 
the eclipsing variables, the increase from minima 
to maxima is always much more rapid with 
Cepheids than is the decrease. 

Far-distant Universes 

While ^ Cephei is typical of short-period 
variable stars, of which several hundred are 
known and are being added to every year, there 
arc many variants. The periods of pulsation 
range fiom a few hours to about 36 days, 
though the average is about 7 days. While the 
light variation usually amounts to about 1 
magnitude, it may be nearly half a magnitude 
more or less. The Cepheids are all giant suns, 
some attaining 5 or 6 times the diameter of 8 
Ccphei, but they are all of very low density, 
which is lower m propintion to the increase in 
the star's diameter and in its absolute magnitude. 

A most remarkable “ law " has been dis- 
covered in regard to Cepheid variables. It is 
that there is a definite relationship between the 
star’s luminosity and the period of the star’s 
pulsations- - the greater the luminosity, the longer 


the pulsation is the rule. Therefore, when the 
length of the pulsation is ascertained (an easy 
matter for the astronomer), the star’s luminosity 
or absolute magnitude becomes known in 
consequence. By comparing the star’s absolute 
magnitude with its apparent magnitude, its 
distance can be calculated. 

In consequence of this discovery it has 
become possible to measure colossal distances 
far beyond the possibilities ol trigonometry and 
spectroscopy. It applies more particularly to 
finding the distances of those remote star 
clusters and spiral nebulae, now known to be far 
distant universes, in which Cepheid variables 
have been found, their observed length of 
pulsation as compared with their faintness 
recording their distance, and theielore that of 
the particular star cluster or spiral nebula in 
which they are placed. 

Certain varieties of short-period variables, 
such as RV Taun, have light curves, which 
suggest that they may he composed ©f two 
bodies very close together or in a state approach- 
ing fission, in which the vaiialions in llieiv light 
would be produced largely by iheir rotalioh and 
tidal oscillations, thus accounting for the 
complicated light curves. 

Long-period Variables 

The long-period variables class exhibits 
periods of vanatum ranging from about 150 
days to 400, though a few of the stars belonging 
to It extend to 600 days ; rarely arc they less 
than 150. There is thus a w ide scpaiation from 
the Cepheids and eclipsing variables. In the 
long-period variables the variation is very great, 
often amounting to a difi'crcncc of 0 magnitudes. 

A typical example is the easily observed 
o Ccti, or Mira, the “ Wonderful.” It wus 
known from ancient times, but l abricius, in 
1596, first noted its periodic variations. I’hcsc 
take a cycle of between 320 and 370 days to 
complete ; at maxima it will reach magnitude 2 
on occasions, but is usually about magnitude 3, 
less frequently 4, more rarely only 5. At 
minima it usually descends to magnitude 9, and 
has reached 9-6. As this star is most of the 
time below 6th magnitude, its absence fiom the 
sky is readily noted. 

Super-heated Cases 

It is also perceptible for between 80 and 90 
days after maxima ; like the Cepheids, the 
decrease is not so rapid as the increase. But 
the ascending light curve is less steep and 
much less regular than m those of the Cepheids, 
thus suggesting spasmodic outbursts ; these 
produce colossal erupt ion.s, which may amount 
on occasion at maximum to 10,000 times the 
star's luminosity at minimum. 

The star x Cygni is another notable example, 
in which the light has been known to increase 
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35,000 limes, from a minimum of 13 7 to a 
maximum of magnitude 4 8, in iiboul 8 months. 
Us light curve shows varying maxima and 
minima, and with the ascent nearly twice as 
rapid as the dcsccnl, or decline in brilliancy. 

Over 1,000 of these long-period variables arc 
known, and it has been found impossible to 
formulate any theory fully to explain all their 
variations and to ascribe them to any one cause. 
Some undoubtedly pulsate. Two giant variables. 
Betel geu sc and fv Herculis, have been measured 
by inlerfciomcter. Thus a good idea is 
obtained of the immensity of the change that 
must take place m the star's volume, as well as 
Its brilliance. » Hcrcidis, while at the maxima 
of its pulsations, will radiate about 620 times 
more light than our sun ; whereas at minima, 
which occur at intervals of only 120 days, it 
radiates tmly about 300 times more 

A probable solution in other instances is that 
clouds of less luminous material envelop these 
giant gaseous M stars, increase during quiescent 
minima, and are suhsequciiLly rent and tempor- 
arily dispersed by the great uprush of 
super-healed gases from below Then the star 
appears as a great bla/c of light, like o Ceti. 

Irregular Variables 

One type of the irregular variables class is the 
U Cicnnnor um, These arc faint stars W'hich 
have periodic outbursts at irregular intervals of 
a month or two lasting but a few days In 
U Cieminoium two ditVcrcnl maxima occur at 


intervals of between 40 and 150 days, when it 
will increase from magnitude 13} to nearly 9 in 
3 or 4 days, then diminishing like a C'ephcid, 
and later, after a varying interval, rise to perhaps 
magnitude 8 8. The stars SS Cygni vary 
similarly from magnitude 12 to 8-5, and 
SS Aurigac from 14-7 to 10-5. 

Another singular type of irregular variable is 
R Coronac Borealis. While normally of magni- 
tude 5*5, at irregular intervals its light decreases 
to 7 or maybe down to magnitude 15 ; it then 
remains so for a few months or several years, 
subject to slight variations. 

Faint and Red Stars 

There arc a number of generally faint and red 
stars, chiefly of the types Me, N, and S, whose 
variations are less than 2 magnitudes. With 
but few exceptions they appear to be suns 
approaching the end of their luminous radiation 
Normally they arc very faint, of 13 magnitude or 
below ; at irregular and usually long intervals 
they will temporarily brighten up by 1 or 2 
magnitudes, and then revert to their former 
faintness. Their temperatures are low, about 
2,000' Centigrade. The explanation of then 
variability w'ould appear to be that more or less 
solid surfaces are forming which are periodically 
bioken up by outbursts of incandescent material 
from below these less luminous molten oi solid 
surfaces. The star U Hydrae is an example of 
this type, varying from magnitude 4 5 to 6 I -6* 3, 
and with an Nb spectrum devoid of violet light. 


LESSON 29 

Novae or New Stars 


T iir novae or new slais" are new only in 
llie sense that tficy blaze up and present 
the spectacle of a brilliant star where 
nothing before was perceptible to the naked eye. 
By means ol' the higher telescope powers and 
the mtne complete methods of stellar pluHo- 
graphy now available it has been found that a 
faint star originally existed where the outburst 
occurred, and that what was observed was not 
actually a new star hut an old one which had 
become subject to some celestial catastrophe. 
The brilliance rapidly fades and the star slowly 
dwindles to a faint telescopic visibility again 
after .sundry oscillations in brightness. Such 
is the normal life of so-called novae. 

The method of nomenclature adopted is the 
word Nova followed by the name of the 
constellation in which it appeared and the year. 
Nova Persei 1901 was discovered by Anderson 
on February 22 of that year. It was the first to 
provide visual evidence of what had happened. 
This star increased over eight magnitudes in 28 
hours, linally exceeding Capella in brilliance. 


So colossal was the outburst that in four days 
Its light had increased 20,000 times. It soon 
diminished ; after 24 hours its brilliance had 
decreased by onc-third, and m about a year it 
had dwindled to twelfth magnitude. 

Stellar Conflagrations 

In the meantime the ordeal of the star had 
been revealed, for a cloud of faint light was 
subsequently seen to be enveloping Nova 
Persei ; later it was found to be expanding at a 
great rate. This continued until, after about 8 
months, it had attained the enormous apparent 
distance of about a minute of arc from the star. 
When the distance of Nova (^eisci from us-- 
about 111 parsecs — was taken into account, it 
became obvious that the luminous clouds, if 
they w^ere travelling, were doing so with the 
speed of light. Since this was an impossibility, 
the true solution appeared to be that what was 
observed was the light of the colossal conflagra- 
tion on Nova Persei travelling outwards and 
illuminating clouds of nebulous matter in its 
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path Jong after tlic outburst itself Jiad died down. 
This discovery was held to prove the truth of 
one of the supposed causes of these outbursts — 
that they were due to a faint and relatively small 
sun rushing into a nebula or cloud of dark 
matter and consequently blazing up into a 
terrific incandescence, on the same principle 
as that which causes a great meteor to blaze on 
entering the earth’s atmosphere — though with 
this difference, that in the star the conflagration 
is relatively only superficial, for after passing 
through the nebula it again settles down to the 
condition of an apparently faint star, but at a 
higher temperature and magnitude than it was 
before. In some cases, as with Nova Persci, the 
star is later found to be surrounded by a vast 
nebulous envelope or gaseous shell as the result 
of the outburst ; this is revealed both visually 
and spectroscopically. 

Terrific Convulsions 

Nova Aquilae 1918 was the brightest nova of 
modern times, exceeding all stars in apparent 
brilliance except Sirius and Canopus. Its rise 
from the eleventh magnitude to —10 took only 
about four days, from June 5 to 9, during which 
time its luminosity had increased about 3,000 
limes. Having attained maximum, it immedi- 
ately began to diminish, and a fortnight later 
was of only third magnitude, and six months 
later it had diminished to sixth magnitude. 

It was one of the most exhaustively Studied 
of all novae, particularly in its spectroscopic 
change.^. By a fortunate chance it was photo- 
graphed on June 5 at Heidelberg, when 
the slar was of only 10 5 magnitude, 
and at the beginning of its conllagration 
Another fortunate chance provided a 
photograph of this celestial region 
'Oil June 7, when Nova Aquilae had 
attained sixth magnitude ; by the next 
evening it was of first magnitude and 
Its true character was realized. 

Meanwhile many spectrograms had 
been obtained indicating the terrific 
convulsions the star was undergoing, 
far exceeding in magnitude and velocity 
any other known celestial phenomena. 

The absorption lines of the spectra, 
indicated immense radial velocities of 
approach reaching to over 1,400 miles 
per second, revealing the explosive force 
of the gases which expanded in all 
directions outward from the star. This 
became visible as a vast shell of luminous 
vapour or nebulosity, and then became 
a luminous disk, which continued to 
expand for several years until it attained 
the immense diameter of 16'". While 
the light curve was very similar to 
that of Nova Persei, and showed 
minui fluctuations as il decreased, there 


was no evidence that Nova Aquilae had become 
immersed in a dark nebula (as had happened to 
Nova Persci), which could be accounted a 
possible cause of the outburst. The evidence 
suggests that the luminous nebulosity was due to 
a colossal explosion of Nova Aquilea itself. 

Nova Cygni 1920 was discovered by the 
astronomer Denning, on August 20, when its 
magnitude bad increased to about 3-5. By 
August 22 it had reached magnitude 2*8, and on 
August 24 it attained 1-8. Its total increase of 
luminosity must have been far greater than that 
of Nova Persci or Nova Aquilae, because photo- 
graphs taken before the outburst and registering 
stars down to 1 5 magnitude show no trace of the 
star ; the increase must have been stupendous, 
and the catastrophe the greatest known. The 
decrease was most rapid, the nova declining to 
magnitude 4 in a week and magnitude ,9 in a 
couple of months. It appears to havf been 
originally a small star at a distance of 38^ 
parsecs, and much nearer than the other novae. 
Though no shell or disk of expansive gas^s was 
observed, yet its spectrum indicated terrific 
radial velocities, amounting to as much as 1,100 
miles a second ; so apparently Nova Cygni 
1920 was of the same type as Nova Aquilae 1918. 

Mystery of Nova Pictoris 

Nova Pictoris 1925, first noted in May of that 
year, provided a somewhat different spectacle 
and a unique problem. This star, which was 
observable only from southern latitudes, blazed 
up U) about 60,000 times its original brilliance. 



NOVA PICTORIS, First observed in May 1925, this star 
suddenly attained to an extraordinary degree of brilliance and 
then slowly waned, until in January 1928 observers noticed 
the appearance of a nebulous ring. This continued to expand 
until in March 1928 two stars were seen where one had been 
before. It has been suggested that in 1925 Nova Pictoris was 
split in two as the result of an internal convulsion or of the 
impact of another star. 
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Its increase look several clays, and it remained 
bright for a longer period than is usual with 
novae, being still of third magnitude in the 
following September and remaining visible to 
the naked eye for over three years. 

A singular feature of this outburst — v^hich 
was obviously a diftcrcnl convulsion from those 
already considered —was the appearance of a 
nebulous ring, not seen until January 1928, 
which continued to expand. By March 1928 
Nova Pictoris had apparently divided into tw'o 
separating stars. Bearing m mind the distance 
and date of the convulsion, it would have taken 
quite three years for the separation to have 
become perceptible even in powerful telescopes, 
that IS, supposing the stars to have divided 
with speeds of several hundred miles a second. 

The nebulosity had by this time attained a 
diameter of about 6' and exhibited condensa- 
tions similar to those of Nova Perse i 1901. In 
view of the stupendous diameter represented by 
this nebulous ring, and the presence of Iwo 
inner rings, it became obvious that what was 
being witnessed was the progress of the light 
of three successive outbursts through a vast and 
otherwise invisible nebula. Whether this stellar 
catastrophe was caused by the lending asunder 
of a star by some explosive force within 
itself, or by its becoming immersed in the dark 
nebulous matter, it is impossible to say. The 
conllagration might have been caused by two 
suns or a sun and a dark world colliding, but 
this theory is generally discounted because of 
the immensity of space between independent 
stars. In Nova Pictoris it would not account 
for the presence ot the vast nebula. It is 
possible that the two stars of Nova Pictoris were 
originally there, that one of them was becoming 
a dark world, and that the whole was rejuvenated 
by the nebulous immersion. 

Nova Herculis 

Nova Herculis 19.14 was another interesting 
example, similar in some ways to and yet dilTer- 
ent from Nova Pictoris. The outburst happened 
at a distance of some 1,500 light-years and was 
on the decline when discovered, but in view of 
the star's original faintness it was estimated that 
it had increased in luminosity by at least 400,000 


times. Its light fluctuated considerably during 
the first six months of observation. This sug- 
gested subsequent outbursts of vast extent — 
after declining to 13 magnitude, it brightened up 
again to 1\ magnitude. 

A surprising sequel was the discovery, some 
six months after the outburst, that two stars had 
apparently come into being. This was closely 
studied, particularly with the 40-inch refractor 
at the Yerkes observatory (Chicago University. 
U.S.A.), and the two stars W'erc found to be 
separating. Measurements of their rate ol' 
motion revealed that they were separating at the 
uniform rate of about 380 miles a second. At 
this rate the two stars would have about covered 
the distance between them, from the time of the 
outburst. Observation continuing showed that 
in 1937, three years afterwards, the distance 
between the stars had increased uniformly from 
about 2" to (V' and was continuing. 

Karly Novae 

Records of novae go back for over 2,0(X) 
years. The lirst was noted in Scorpiiis in 134 
u.c\, and another in Ophiuchus in 123 ».c\ ; one 
ill Cenlaurus in a.d. 173, the next in Aquila in 
A.D. 389, All these were of about first magni- 
tude and, as is usual with novae, in or near the 
Milky Way. Scorpius again had novae in a.o. 
827, iOOb, and 1203, all about first magnitude. 
Ophiuchus had another nova in a.d. 1230. 

The nova of 1572 w'as the most brilliant 
known ; it appeared in Cassiopeia, and was 
called Tycho’s star. It was brighter than Venus 
at her greatest brilliance, and reached - 4 magni- 
tude, being visible during the day. After 16 
months it became invisible. During 1 604 another 
very bright nova called Kepler's star appeared 
m Ophiuchus ; it reached —2 magnitude. These 
are now classed as probable supcrnovac — a type 
of star whose outburst is similar to, but bigger 
than, those of common novae. 

Novae usually appear in constellations of the 
Milky Way and in the nebulous areas within 10^ 
of the galactic equator, the medium line of the 
Milky Way. Numbers of the fainter telescopic 
novae occur in Scorpius and SagitUiTius. Aquila 
Perseus, Cygnus, Ophiuchus, and Gemini follow 
closely in the occurrence of these outbursts. 


LESSON 30 


Open and Globular Star Clusters and 
Star Clouds 


S TAR clusters arc those aggregations in which 
groups of stars arc physically associated, 
and are quite distinct from artificially 
grouped constellations. They are divided into 
^pen clusters and globular clusters. The first 
variety, of which about 2(X) are known, consists 


of clusters in which large numbers of stars are 
apparently massed together in an irregular 
manner with many outlying members, as in the 
Pleiades and Hyades clusters, which are two of 
the few open clusters visible to the naked eye. 
It is usual for members of the cluster to have 
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a similar proper motion anj to average about 
the same distance from the earth. So it comes 
about that in some eases there are numbers of 
bright stars apparently not close together, or 
clustered, which nevertheless are found to form 
a cluster ; the individual members appear far 
apart on account of their comparative nearness 
to our planet. Nearly all the stars of Orion and 
most of those in the Plough area of Ursa Major 
form two open clusters. Our sun is a member 
of a cluster with Sirius, Procyon, Alpha Centauri 
Altai!, and lesser luminaries. 

The thousands of millions of stars composing 
the universe are not distributed evenly or at 
hapha7ard throughout the heavens, but are 
arranged in groups — in clustered masses like 
eddies in a vast swirl of waters. Though appar- 
ently massed together, the stars are nevertheless 
separatcil from each other by distances usually 
to be mcasuicd in light-years and approximating 
to the distances of the nearest stars to our sun. 

Open Clusters 

fhellyadcsisthe nearest of these open clusters, 
and avciages about 40 parsecs distant. In this 
are calculated to be about 100 stars, 40 of them 
huger and brighter than our sun. The whole 
forms a cluster bciv.ccn .10 and 40 light-years in 
diameter, all travelling in a similar direction, 
towards the east. This cluster contains ap- 
proximately a similar number of stars to that 
contained in the same cubic space of our 
solar cluster. Some of the stars for instance, 
Aldebaran lie between us and the Hyadcs, 
and many faint ones are 
beyond it ; stars which 
are not members ol' the 
cluster can usually be 
distinguished by then 
cl ilTc rent p a r a 1 1 a \ and 
proper motion. 

The Pleiades is the best- 
known open cluster. It is 
interesting as a sight lest. 

Seven stais are to be seen 
by sharp eyes. These were 
known to the ancients 
under the names of 
Alcyone, the brightest, of 
3rd magnitude ; Elecira, 
and Atlas, of the 4th ; 

Mcrope, Maia, and Tay- 
geta, ol’ the 5th ; and 
Plcionc, of the 6th magni- 
tude. Very good sight 
could perceive Asterope 
and also glimpse its com- 
panion, Celaeno, under 
favourable conditions. A 
field glass will increase 
the number to between 30 
and 40, and a powerful 


telescope will reveal over 2,000 stars in this field, 
a large number of which are members of the 
Pleiades duster. Its average distance is about 
100 parsecs, a singular feature being the radiant 
nebulosity surrounding the brighter stars, which 
arc of the B class. This nebulous matter 
apparently fills most of the space between the 
stars ; it is believed to lluorescc by reason of 
the intense luminosity of these helium suns. 

The greater the distance of these known 
agglomerations of slars, the more they help 
astronomers to gain some idea of the structure 
of the universe. Many of the open clusleis 
arc between 2,000 and 3,000 parsecs distant. 
The density of the stars in the various clusteis 
differs immensely, and is usually much greater 
towards the centre. In some instances the 
number of stars is a thousand times greater 
than in our solar duster. i 

Spectroscopic examination of the mdmbers 
of dusters shows that every type of is 

represented, but in some dusters certain \types 
predominate. For instance, in the Hyade^ and 
Praesepe the A class predominates in', the 
brighter stars ; in the PIciailcs and Oiion 
dusters the B class stars arc the most numcioiis 
and the brightest. 

Star Clouds 

Numerous nebulous patches of light in 
various regions of the heavens are composed 
of innumerable slars. Two such aie in Perseus, 
and known as H. VI. 33, 34, and in this double 
cluster many of the stars are icvealcd by lield 
glasses. Other impies<jive 
areas, nn>st of them much 
more extensive, require 
powerful telescopes to resolve 
them into stars ; they arc then 
found to amount to many 
millions, and are usually 
designated star cloinls. 

The nomenclature adopted 
IS that of the following 
generally accepted catalogues. 
The first was that of Charles 
Messier (1730 1817), made in 
1784. This contained nomen- 
clature foi all the brighter 
objects then observable, and 
is still most generally used 
for. those objects, which 
included nebulae as 
well as star dusters, the 
essential differences between 
the two being then 
unknown. Altogether 103 
items were catalogued, and 
they are now referred to as, 
for instance, M.44 for the 
Praesepe, M.35 for the 
splendid cluster in Gemini. 



THF PLEIADES. One of the most 
laniiliar objects in the winter sky, the 
Pleiades cluster consists of more than 
two thousand .stars, although only six or 
seven are visible to the naked eye. The 
brighter stars arc of the helium type, 
and many are surrounded by a vast 
radiant nebulosity. 
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\ SIAKKV MAZK. plioto^ruph is of IVI.13 in 

Hercules, A lypLcal globular cluster which is so far 
removed from us in space that Sirius, the apparently 
hrighlest star in the heavens, would be quite invisible to 
us if it v^ere situated at the same distance, Each one of 
the stars in the cluster must therefore have an actual 
luminusit)' greater than that of Sirius. 


Subsequently, Sir John Herschcl compiled 
some lists which were gathered into a 
general catalogue. The double cluster in 
Perseus has come to be known as 
H. VI. 33, 34. By the year 1887, Drcycr’s 
new general catalogue, containing 7,840 
objects, was produced ; in this, the 
Praesepe M.44 becomes N.G.C.2632. 
Dreycr's catalogue refers mostly to the 
fainter objects, chiefly nebulae which had 
been revealed by the higher powers of the 
telescope, and a supplement is the index 
catalogue, which adds about 6,000 more 
objects, chiefly faint nebulae. 

(■lobular Clusters 

The globular clusters arc totally diflTcr- 
ent frcMu open clusters ; about 70 are 
known, and they constitute remarkable 
agglomerations of suns into what would 
seem to be small island universes apart. The 
number of stars each cluster contains must 
average at least 50,000, probably many more, 
as suns the si/c of ours would not be per ceptible 
at their great distance. Moreover, tow^ard the 
centre these clusters appear so condensed that 
indi\'idual stars are indistinguishable. 

Lvery type of star I'angmg from ( lass B to 
Class M is present, the laller being the largest. 
They contain numerous variable star's, proved 
by taking phoiographs at short intervals ; thus 
both short-period Crcpheids and long-period 
vai iahics arc revealed. The presence of Cephcids 
has proved to be a valuable aid for estimating 
the distances of these clusters. This has been 
asceilaiiied by means of the period-luminosity 
curve, which provides mathematically the 
absolute magnitude of the particular star. The 
dilTcrcncc between the absolute and the apparent 
magnitude gives the distai\cc, by the method 
already described as applied to the stars. The 
distance of the clusters being thus obtained, their 
size IS only a matter of calculation, and so it 
IS found that the diameters of these clusters 


must approximate to at least 30 parsecs. '\ h; 
conden.sation of stars toward the centre will 
be very great ; there must be over a thousand 
stars in some cubic regions of these clusleis, 
where there is but one m a similar cube of space 
in our part of the universe. 

I'hc nearest of all these star clusters is the 
grand spectacle of cj Centauri. It was so 
titled because to the eye without telescopic 
aid it appears as a hazy 4th-magmtudc star 
and Its true character was not then known. 
Now it is seen to be a still vaster cluster than 
M.13 and about 6,500 parsecs away. The 
farthest clusters are over 70,000 parsecs distant. 

The arrangement of these clusters in space 
lakes the form of an ellipsoidal region some 
75,000 parsecs in diameter, centred on the 
centre of the Milky Way system. The solar 
system is situated on one side of this vast 
area, accounting for the fact that the clusters are 
almost exclusively found in the half of the 
celestial sphere that is within 90° of the con- 
stellation of Sagittarius, which lies in the 
direction of the centre of our universe. 


LESSON 31 

Principal Classes of Nebulae 


N hnoLAK arc faint ill-delined areas of light 
usually of small apparent extent and 
resembling wisps of luminous mist. 
They present every conceivable form, and are 
generalised into four classes : (1) irregular 

nebulae ; (2) planetary nebulae ; (3) dark 

nebulae ; (4) spiral nebulae. Between 2,000,000 
and 3 ,OOhO, 000 such aicas arc known, most of 
IhciTi through the application of long-exposure 
photography in conjunction with very high 
telescopic powers. 

Some of these hazy spots of light having 


been revealed by increases in the powers of 
the telescope as clusters of stars, the opinion 
was formed that all were simply star clusters 
so far away that their light merged into the 
impression of nebulous light as dt>cs that of 
the Milky Way. This assumption was des- 
troyed by the spectroscope, which distinguishes 
with certainty between the light sent to us 
from a massive star and that emitted by a 
gas. When this instrument was applied to 
the nebulae, it showed that whereas some were 
composed of groups of stars, others were 
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beyond doubt, masses of 
luminous gas. The so-called 
nebulae were therefore 
divided into two groups, the 
gaseous and non-gaseous. 

It was soon noticed that 
whereas the gaseous variety 
shone with a bluish light, 
the other radiated a while 
light, this being due to the 
differences in their sources. 
A few examples of both 
types are perceptible to the 
naked eye. 



Irregular Nebulae rhV„': 

Irregular nebulae are sist of va^it lui 

essenliallv gaseous, bluish surmundinK u con 

in .mt 'and occasionally 
associated with highly mean- 5,0 tar 

descent stars of very great 
temperatures. Such, for example, is the nebula 
of Orion, which can be seen on any dark and clear 
night below the “ belt ” of Orion, and extending 
for a considerable apparent distance from the 
multiple star 0 Orionis. 

Various portions of this nebula are in motion 


PLANEI ARY NEBUEA. Planetary, 
riiiK, or disk nebulae apparently con- 
sist of vast luminous atmospheres, 
surrounding u comparatively faint star. 
I'his photo is of the nebula in Lyra, one 
of the lie.sl known of the disk oehulac 
so far observed. 



HORSE’S HEAD IN ORION NEBULA. Some of 
(he vast spaces between the stars arc occupied by nebulous 
matter, which in parts is illuminated by the stars. The 
intervention of dark uon-illuminalcd nebulous masses is 
strikingly shown in this photograph of the so-called 
horse's head region of the great Orion nebula. 

PhtUn. unn ti'sY of \ttninl U'lUnn fihstrvniitu’ 


in different directions, 
amounting to as miich as 
6 or 7 miles a second, and 
suggesting a rotary motion 
which indicates a period 
of about 300,000 years. 
Actually this nebula extends 
as a diffuse nebulosity for 
about 45'' to 30’ over an 
area much larger than the 
constellation of Orion, and 
enveloping most of its stars, 
including the three stars of 
the *' belt.” 

, „ ^ . Other nebulae of this first 

^ appareX "on- visible in the low 

ms atmospheres, powers of the telescopc are 
ratively faint star. the “ dumb-bcll ” nebula in 
• X"Jrsk‘'Sui"c Vulpecula and the “ crab " 
served. ncbula m Taurus;, now 

believed to be the remnants 
of a supernova observed by the Chincseiin a.o. 
1054. The extensive nebulosities surro^inding 
many of the Pleiades are also of the iri^cgulai 
class, and there are numerous areas in Scprpius, 
Sagittarius, and Cygnus. The looped ” ricbula 
m Dorado is the largest known iriegular nebula, 
with adiamclcrcalcLilatedat noiight-ycars. 

The spectra of these irregular nebulae 
consist ofa faint continuous spectrum upon 
which is superimposed a line emission 
spectrum ; lines of hydrogen and helium 
arc pronounced, together with two green 
lines, which were long unidcntilied but 
arc now attributed to oxygen in a peculiar 
physical state. 

The densities of these nebulae are ex- 
ceedingly low, estimated to be many 
bil+ions of limes less than the earth’s 
atmosphere— far less than can be attained 
in an artificial vacuum. For such rarefied 
matter in space to be incandescent and 
pioduce the spectra of hydrogen and 
helium seems out of the question. 

Planetary Nebulae 

Since these gases in a slate of incan- 
descence are most prominent m the stars 
which arc enveloped or associated with 
these vast areas of diffuse nebulae, it 
appeals that these stars caii.se the lumi- 
nosity observed in the nebulae. This 
circumstance is well displayed in the way 
in which the Pleiades light up the surround- 
ing nebulous masses. These nebulous 
masses are in motion and the light 
f has been observed to change with the 
s movement. 

e In the second class (planetary nebulae) 

J the nebulae are smaller than in the first 

class. They are also denser, more massive, 
and almost regular in outline, presenting 



Principal Classes of Nebulae 


1755 


under low magnification a 
disk which looks like that of 
a planet seen out of focus. 

Though a few of these 
nebulae have a diameter ap- 
proaching 12', most of them 
are much smaller. About 150 
are known, and of these the 
“owl” nebula in Ursa Major 
- so named from the fancied 
resemblance of its disk to the 
face of an owl - known astro- 
nomically as N.G C.3587. is 
one of the most easily observed. 

Another is the so-called “ ring ” 
nebula in Lyra — N.Ci.C.6720 
m the catalogue nomenclature, 
which is the same as for star 
clusters. 

I'his nebula is situated almost 
midway between fi and y Lyrae, 
and has an apparent diameter 
of r 23" at its widest ; it ap- 
pears as a ring under low 
magnification, but when photo- 
graphed with high telescopic 
powers It is seen to be filled 
with nebulous detail together 
with a star in the centre. 

Most of the disks of planetary 
nebulae are found, when photo- 
graphed through powerful 
telescopes, to exhibit a mass 
of detail which suggests the 
rotation of the whole round 
a central star, nucleus, or 
condensation. This rotation 
may take from 5,()()0 to 15,000 
years to complete. 

Other examples are N.G.C.7662 in Andro- 
meda, H.IV.27 in Hydra, and, largCsSt of all. 
N.G.r.7293 in Aquarius. This, with a dia- 
meter of 12', is at a distance of about SO light- 
years and is the nearest known planetary nebula. 
These nebulae are more numerous in the neigh- 
bourhood of the Milky Way, especially in the 
region of Sagittarius, and are as a rule apparently 
smaller than those in regions distant from the 
Milky Way. This is explained as due to the fact 
that those situated near to the galactic plane 
(the central line of the Milky Way) are farthest 
from the earth, 

The spectra of this class ol nebulae are 
similar to those of the class O and Wolf-Rayet 
stars. Some of these so strikingly resemble 
planetary nebulae that it might be inferred that 
many of them represent one-time novae, which 
in distant ages blazed up and have been left in 
nebulous condition, slowly to die down into 
stars again. 

Dark nebulae were tirst suspected to exist as 
many dark patches in the heavens, conspicuous 



ANDROMICOA NEBULA. The great spiral nebula of Andromeda Is 
another universe similar to our galaxy and composed of some thousands 
of millions ol .sums together with numerous masses of nebulae and 
doiihtlc.ss myriads of worlds, the whole at a disluiice of about 680,000 
lighl-yeiirs, or 210,000 parsees. 

Photo, courtesy of the fiovof /i\rr nnnnucal Society 

for being destitute of distant stars, in regions 
such as certain parts of the Milky Way - where 
the adjoining areas arc dense with stellar 
luminosity. At one lime it was thought that 
these dark aieas were regions destitute of stars ; 
but since Cowper Ranyard drew attention to 
their singular shape in many of the smaller 
patches revealed in the early days of celestial 
photography, it has become clear that they are 
due to the intervention of opaque cosmic 
material. Barnard catalogued nearly 200 of 
thc,sc remarkable objects ; more have been 
added by Ihc continued application of photo- 
graphy, particularly in the vicinity of the 
luminous nebulae, one of the most impressive 
being the mass of dark material which en- 
croaches upon the bright portions of the Orion 
nebula illustrated in page 1754. These areas 
are doubtless dark portions of the nebula itself 
which obscure the illuminated regions. 

Other examples are the “ coal sack ” in Crux 
(the Southern Cross), and the dark nebulae in 
Ophiuchus. Scorpius. Taurus and Cygnus. 



Astronomy 


1 756 

Theii distance's vary from 100 parsecs lo the 
limits ofihe Milky Way ; they arc also associated 
with many of the open clusters, e.g. the Pleiades 
and Orion. 

The great cleft in Cygnus, perceptible on any 
dark night in summer and autumn, extends 
through Aquila to Ophiuchus. It is un- 
doubtedly caused by the intervention of a belt 
of opaque nebulous matter which obscures part 
of the Milky Way with its numerous stars 


beyond, while only those which arc between us 
and the obscuring clouds arc perceived. There 
is probably no difference between bright irregular 
nebulae and these dark nebulae, except that the 
former arc close enough to bright stars to be 
illuminated by their light. The material is 
believed to consist of cosmic particles which may 
be in size anything from a molecule to a 
planetoid, and spread through areas measured 
by hundreds or even thousands of parsecs. 


LESSON 32 

Spiral Nebulae, and Problems of 
the Cosmos 


S iMKAL nebulae were at one time regarded 
as masses of gaseous nebulosity which 
ultimately evolved into suns and solar 
systems ; but spectroscopic analysis of their 
light, together with photography applied with 
greatly increased powers of the telescope, has 
revealed them to be composed almost entirely 
of myriads of individual stars, with features 
which distinguish them from every other 
class of celestial object. 'Fhey are, in fact, 
nebulae only in appearance. 

'Though more numeious than the true or 
galactic nebulae, these so-called nebulae arc 
spread o\er the sky on a totally different plan, 
their numbers apparently increasing towards the 
i^ahu'tiv poles, particularly the northern, and 
there being only very few within 20' of the 
median line of the Milky Way. 

Extra-galaclic Nebulae 

The spectroscope, with the aid of long- 
exposure photographs, shows the spectra of 
spiral nebulae to be continuous and crossed by 
numbers of dark absorption lines — ^just such 
spectra as are obtained from the sun and the 
stars. Thus it has been ascertained that these 
so-called nebulae arc composed of suns more or 
less similar to our own, and since nebular 
lines arc also present in certain localised 
areas, gaseous nebulae are also present as in our 
pa/actic system. So they are galaxies apart 
from the galaxy of which the solar system is a 
constituent, and they are often referred to as 
extra-galactic nebulae. 

Photographs taken by long exposure for 
several hours have revealed the dim patches 
of misty light to be composed of star 
clouds, clusteied masses of suns, the larger of 
which are individually perceived m the nearer 
of the “ nebulae." The whole usually appears 
arranged as a vast spiral, the arms composed of 
streaming star clouds intermingled with nebu- 
losity and frequently more bluish at the outer 
than the central regions. In some instances 


there are belts of dark nebulous matter, gener ally 
extending round the outer regions of thi spiral, 
which partially hide the stellar radiance beyond, 
as in our galaxy. The centre of a typicid spiral 
consists of a massed condensation of \stcllar 
radiance in which the individual suns appear 
clustered and require still higher powers of the 
telescope to resolve. 

The spirals exhibit every variety of form ; 
variations are incieaseil by pcrsticclive. They 
appear to be somewhat llattened lens-shaped 
agglomerations of thousands of millions of suns 
and doubtless numerous worlds, logethcr with 
star clusters and nebulae proper, such as entei 
into the composition of our galaxy. In a small 
proportion the spiral form is less obvious owing 
to various irregular star clouds and streams of 
nebulosity disguising the structure : these are 
called irregular spirals. In others the spiral 
form is not obvious. 

In the larger and nearer of the so-called spiral 
nebulae both variable stars, particularly 
Cephcids, and novae arc found. I'hc C cphcids 
have proved to be most important as a means 
for calculating the distance and immensity of 
the extra-galactic nebulae. Bccau.se it is possible 
lo estimate the absolute magnitude of the 
Cepheid variables from the pcriod-luniinosity 
curve, their distance can be calculated from the 
difference between their absolute and apparent 
magnitudes. These extra-galactic universes are 
the most distant objects known. 

Nebula of Andromeda 

One of the nearcstls the nebula of Andromeda, 
at a distance of about 210,000 parsecs, far 
beyond the extreme limits of our galaxy. This 
spiral {see illus. p. 1755), can be seen with 
the naked eye almost overhead m the autumn 
evenings, when it appear- as an oval area of 
faint misty light somewhat greater than the 
moon's apparent width. Its central regions were 
resolved into stars foi the first time in 1942, 
and photographs taken more recently by the 
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200-in. reflector on Mt. Palomar have fully 
confirmed this structure. 

The study of this far-ofT galaxy has given 
astronomers some conception of what our own 
galaxy appears like from the ou1sUk\ as it were. 
Considerations such as the arrangement of the 
star clouds of the Milky Way, spectroscopic 
parallaxes, and Cephoid distances, have com- 
bined to give experts fairly accurate giounds for 
the hypothesis that our galaxy has the form of a 
spiral and that the solar system is situated 
somewhere w'ithin it, at about 10,000 parsecs 
from one side and between 20,000 and 50,000 
parsecs from the farther and vaguer side. 

The centre of the system is estimated to be 
behind the dense star clouds of Sagittarius and 
Scorpius at some 10,000 parsecs distant, and 
the greatest diameter of the whole galactic 
system is between 40,000 and 60,000 parsecs. 

There are two other galactic systems that arc 
known to be nearer than the nebula of Andro- 
meda, but they are to be seen only from more 
southern latitudes Visible to the naked eye 
as large, faintly luminous areas resembling 
detached poi lions of the Milky Way, they are 
commonly called the Magellanic Clouds, but 
astronomically Nubecula Majoi and Nubecula 
Minor. I’hey are far apart, the former chiefly 
in Dorado, the latter in Toucan. Belonging to 
the iriegular class of spirals, they represent 
small galaxies adjacent to our own. Nubecula 
Minor was found to be at a distance of about 
32,000 parsecs, and Nubecula Major at a 
distance of about ^4,500. 

Expanding Cosmos 

The total number ol extra-galactic universes 
represented by these spiral nebulae, as observed 
by means of the biggest telescope in the 
world (the 2()0-inch reflector on Mt. Palomar), 
approaches 300 millions. The speed at which 
they are tiavclling relative to our galaxy is 
terrific, ranging up to 40,000 mile.s a second. A 
circumstance of importance to our conception 
of the cosmos is the fact that all but a few of the 
nearest galaxies appear to be receding from our 
galaxy. From this it is inferied that the cosmos 
or enlitc “ universe of galaxies ” is expanding. 

Our galaxy is doubtless travelling at a speed 
comparable with the foregoing, and in a direc- 
tion which has no meaning except one relative 
to the others. The time taken also has no 
meaning except that it is relative to the speeds 
of other objects through space. When mathe- 
matically considered as an essential part of the 
cosmos, space and time are indissolubly linked. 
The mathematical investigation, begun by 
Hendrik Loreiiiz (1853-192S) and elaborated 
by Minkowski, may be summed up in the 
latter’s words : 

The views of spiicc and time which 1 have set lorih 
have their Couiulation in experimental physics 



MFGAIJ-ANIC* CLOUD, as recorded by the 
telescope at Harvard observatory. I bis galactic 
system belongs to tlie irregular class of spiraLs, 
and it is visible to the naked eye ns a large, 
faintly luminous area. 

From hcnccrorlh space in itself and time in itself sink 
into mere shadows, and only a kind of union of llie two 
preserves an independent existence 

None of these extra-galactic universes is 
where it appears to be ; neither are the stellar 
denizens of our own galaxy ; the space separat- 
ing us from each, and the time that light takes 
in transit across those spaces, vary with the 
dilTcrcnt distances. It has even been conceived 
that a galaxy which now appears in one region of 
the heavens may actually be in the opposite 
region, owing to the lapse of time the light has 
taken to reach us, 500 million years being taken 
by the light of the farthest galaxy known. 

Einstein\s Formulae 

Dr. Albert Finstcin carried on the work of his 
predecessors and, m particular, corrected and 
adapted the famous laws of Newton adequately 
to explain by mathematical formulae certain 
observed phenomena in physics, optics, and 
astronomy. This he presented in his Special 
Theoiy of Relativity in 1905. His General Theory 
oj Relativity (1915) chiefly dealt with optical 
and electrical phenomena and accelerated 
motion, even to the extent of predicting certain 
results. The first was the forward motion 
of the perihelion of Mercury, which amounts to 
40" -1 per century ; Einstein’s hypothesis re- 
quires u to be 42''-9 per century and is the 
only adequate explanation. 

'I’hc second was the bending of light rays 
when passing near a large gravitational mass 
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such as our sun ; this was proved to occur by to one conceived by Dr. de Sitter, in 1917, which 
the Greenwich eclipse expedition to Brazil in presents an expanding cosmic universe. This 
1919, when the photographs, taken with great al present is most in accord with the observed 
precision, showed that the light from certain receding galaxies. Other concepts are : warped 
stars passing near the sun at the time of total space in gravitational fields ; the possibility of 
eclipse was bent towards it to the observed curved space and a spherictil cosmos in which 
extent of r' -98, whereas Einstein predicted I ''-75. light travels in a curved path and may return 
Subsequent work has confirmed the value of upon itself, as does the surface of a sphere ; even 
about 2'\ and the excess over Einstein’s pre- gravitation as a force is questioned by the new 
diction remains unexplained. theories. These are largely subjects of mathe- 

The third was the displacement of spectral matical discussion, in which the names of Sir 
lines so that they shift towards the red end of H. Spencer Jones, Dr. de Sitter, Sir James Jeans, 
the spectrum, as the result of the vibrations Sir Arthur Eddington, Professor E. A. Milne, 

becoming slower when the light is emitted from and Canon G. Lemaiftre are in the forefront, 

the sun or any other massive body ; this was Their writings should be referred to for a 

also finally proved to occur in the case of the presentation of the various aspects of the 

massive companion to Sirius, though the exact problems. Meanwhile this fact remains be- 

amount of the shift in the case of the sun does yond question : that there is no known limit 

not fit Einstein’s theory. to that which is\ i.e. existence, in either time, 

Einstein’s concept of a cosmic universe of space, or space-time ; therefore one mi^st infer 
fixed and limited extent has had to give place its infinity and eternity. 

LESSON 33 

Observatories, Telescopes, and Astronomers 

T iih earliest astronomical observations were Although by this time the telescope had been 
of necessity made with the unaided eye. invented (1608), no great motive existed for 
Mere patient recording of the planetary providing the instruments in these observatories 
motions enabled the Chaldeans to make a with optical aid, for since lenses would not 
surprisingly good representation of the solar be generally available on board ship it would 
system (though with the earth, not the sun, have been useless to observe fainter stars than 
occupying central place) ; and the Greeks could could be seen with the naked eye. To men 
predict eclipses with accuracy. During the of science less interested in the utilitarian 
Middle Ages in Euiopc angle-measuring aspects of astronomy, the telescope afforded a 
instruments lent precision to naked-eye obsei- fascinating means of studying celestial objects 
vations, and the inadequacy of the geocentric themselves. 

(earth as centre) idea became increasingly cleai. 

Yet it was still so useful that the heliocentric Specialist Observatories 

(sun as centre) theory of Copernicus (1473-1 543) This distinction can he traced in the observa- 
was not regarded as so obviously better that it lories of the present day. The great national 
won immediate acceptance. observatories, such as those at Hersimonceux, 

Sussex (Royal Greenwich Observatory), the 
For Improving Navigation Cape of Good Hope, Washington, Pans, 

Until that lime the typical observatory was a Berlin, Poulkova (l.cningrad), etc., are virl- 
private establishment set up by some rich patron ually alone in making precise observations of 
of the arts and sciences for a gifted observer, the positions of the sun, moon, planets, and 

and provided with instruments whose only stars. These are still needed for navigational 

function was to measure angular distances with purposes 'as well as for purely scientific work, 
the greatest attainable precision. But interest and the nautical almanacs of the various coun- 
in the philosophical aspects of astronomy soon tries are based on observations made at, and are 
led to setting up of observatories by the Church often actually produced by, the appropriate 
The Vatican observatory (c . 1585) at Rome state observatories. ■ 

is the oldest observatory still in operation A similar situation exists in regard to the 
Furthermore, as maritime commerce grew, the national time services : the observations of the 
need for a means of determining a ship’s stars needed to determine the lime arc now 

longitude when out of sight of land became made only at the national observatories, which 

pressing. This was so important as to be maintain also the precision clocks needed for 
treated as a national matter, and the royal distributing the time signals, 
observatories at Pans (1667) and at Greenwich, University observatories, such as those at 
London (1676), were founded for the purpose of Cambridge, Oxford, London, Exeter, Harvard, 
improving navigation Copenhagen, etc., though they may originally 
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have made positional observations, now 
usually specialise in some branch of 
astronomy, more particularly astrophysics. 

Thus the Oxford University observatory 
is a centre for solar research, while the 
Harvard College observatory is world- 
famous for its work on variable stars 
and on the extra-galactic nebulae, and at 
Copenhagen special attention is paid to 
the orbits of comets and minor planets 

Endowed and Private Observatories 

A third type of observatory is the direct 
descendant of the private observatory sup- 
ported by influential patronage in the past. 

This is the establishment run by endow- 
ment, not from a wealthy individual but 
from a large philanthropic institution : 
examples exist at Ml, Palomar (California 
Institute of Technology), Mt. Wilson 
(Carnegie Institution of Washington), and 
Pretoria (Radcliffc Trustees). These ob- 
servatories maintain the largest telescopes 
in the world, and make observations on 
which arc based our modern conception 
of the universe. But they do no positional 
work, and they lake their time and 
star positions from the national observatories. 

Virtually all the world’s observatories em- 
ploying professional astronomers fall into one or 
other of the three classes just described. There 
is a fourth kind of ob.scrvatory : the private 
observatory in which some interested amateur 
spends his evenings in scanning the sky. Though 
most of the observations made in such observa- 
tories serve no more purpose than to interest 
the observer and delight his friends with close-up 
views of the heavenly bodies, some branches of 
astronomical observation arc almost the exclu- 
sive preserve of amateurs. These include visual 
meteor work, delineation of surface detail on the 
planets, and some variable star observation. 

The happiest collaboration exists between 
professional and amateur astronomers. The 
field of astronomy is so wide that it can most 
efliciently be covered by this collaboration. 
The time of the big telescopes need not then be 
taken up in observations that can equally well 
be made with more modest equipment, and the 
amateur astronomer does not expend time 
and effort in attempting observations that are 
reaJly beyond the reach of his telescope. 

All telescopes employ the same optical 
principle. An image of the distant object is 
formed by the oh/ective lens at its focus. The 
size of this image depends on the focal length 
of the objective, but it is never large if the 
length of the telescope is to be kept within 
reasonable bounds. (For instance, the image 
of Mars in even the biggest telescope in the 
world is never more than a tenth of an inch 
across.) It is therefore examined closely by 



WORLD'S LARGEST REILECJTNC, TELESCOPE 
(200-inch rcMecturl, at Ml. Palomar, Calirorniu, IJ.S.A. 

C of the Mount Wilson tout Paiomttr oh servo (ones 


means of an eyepiece, more or less powerful 
according to the purpose of the observation. 

The maf'riificafion produced depends partly 
on the size of the primary image and partly on 
the power with which it is examined : thus it is 
defined as the ratio of the focal length of the 
objective to that of the eyepiece. It may 
thus be changed at will by the use of different 
eyepieces ; but because atmospheric tremor 
sets a practical limit to visibility, it cannot be 
indefinitely increased by using more and moie 
powerful eyepieces. In a photographic tele- 
scope the primary image is received on a 
photographic plate, and this is examined under 
a low-power microscope which plays the part 
of the eyepiece in a visual telescope. 

Limitations of a Lens Telescope 

The performance of a lens telescope is 
seriously limited by the fact that the glass of its 
objective cannot bring to the same focus all the 
light emitted by the object under examination. 
It can be improved by making the lens in two 
components, one of crown glass and the other 
of flint glass, but even this aclironiutic telescope 
still shows star images surrounded by coloured 
haloes. But if the primary image is formed by 
a concave mirror, the laws of reflection ensure 
that all the light comes to the same focus 
whatever its colour. 

The first reflecting telescope, made by Sir 
Isaac Newton with his own hands, is still 
preserved by the Royal Society in London, and 
his basic design is followed in all the largest 
telescopes of to-day. It is, of course, necessary 
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l(> have the minor at the bottom of the tele- 
scopic lube and examine the image at the top, 
or else (by a second reflection) bring it to a 
more convenient place for the observer. Ecirly 
mirror telescopes used metal mirrors, which 
needed expert re-polishing when tarnished. 
Modern reflectors use glass mirrors with silver or 
aluminium films deposited on their lop surfaces 
The largest lens telescopes in the world are 
the 40-inch lefraclor at Yerkes Observatory 
(C hicago), and the 36-inch at Lick Observatory 
(C alifornia). (The size refers to the diameter 
of the lens.) Pieces of optical glass 
of this size arc difficult to obtain free 
from imperfections, but mirrors need not be 
optically perfect, because the light docs not 
pass through the glass. Reflecting telescopes 
can thus be made of bigger aperture than 
refractors. I he biggest include the 2()0-inch 
reflector at Mt. Palomar, the 12()-inch at Lick, 
andthc 100-inchal Ml. Wilson (all in Oiliforma). 

It is not essential to receive the focused 
light by the eye or on a photographic plate. 
It can be passed through a glass prism to 
split it into its constituent colours : the resulting 
spectrograph is perhaps the most important 
single instrument in astronomy after the tele- 
scope. By studying the dispersed light of the 
stars with its help it is possible to determine 
their chemical composition, their temperature, 
their speed of motion towards or away from 
the earth, and even their mass and distance. 
Any light-sensitive clement will serve as receiver, 
whether at the direct focus or at the focus 
of the spectrograph. 

Radio Telescopes 

Increasing use is being made of photo- 
electric cells, and p)articularly photomultipliers^ 
m which photocathode and amplifier arc 
contained in the same glass envelope. Image 
converters such as are used in television are 
likely to have a great future in astronomy, and 
it may well be that the formidable engineering 
problems involved in building bigger and 
bigger telescopes to the extreme precision 
needed can he avoided by using more eflicienlly 
the light collected by existing instruments. 

So far, we have been concerned with optical 
telescopes which form images by focusing 
ordinary starlight. In 1932 it was discovered 
that short radio waves were reaching the 
earth from outer space, but with the relatively 
primitive equipment then available little pro- 
gress was made in their study. The enormous 
strides in radio technique during the 1939-45 
war have now made it possible to construct 
large radio telescopes. These function by 
collecting the radio waves by means of a 
concave “ mirror ” of wire mesh which con- 


centrates them on to an antenna at the focus. 
The intensity of the radiation can then be 
measured by conventional radio techniques. 

The biggest radio telescope in the world has 
a mirror no less than 250 feet in diameter ; 
It is situated at Jodrell Bank, in Cheshire. 
It is as yet uncertain what the objects are that 
can be delected by railio telescopes. They are 
certainly not ordinary stars, noi indeed do 
they seem in general to be any celestial object 
that is prominent optically ; and further 
elucidation of the new universe of radio stars 
opened up by radio telescopes must await 
further observations. 

Graduate Courses in Astronomy 

Ihe senior posts in observatories are open 
to university graduates who combine practical 
aptitude for observing with mathcfnalical 
ability in analysing then observation. But 
few British universities offer graduate bourses 
in astronomy (London and Cilasgow aic^xccp- 
tions), and most professional astronomers have 
entered their careers after training in pnysics 
or mathematics. Many astronomical posts are 
open to non-graduates, hut it is always desirable 
to have had a grounding in the physical sciences, 
if only at school-leaving level. 

Increasing use will undoubtedly be made of 
technicians trained in electionic work ; and 
computers lamiliai with calculating machine op- 
eration are used in most bianclies ol aslionomy. 
In Cireai Britain most \acancies occui at the 
Royal Greenwich Obscrvaioiy at Hersimon- 
ceux, Sus.sex, w here Iheslalfare members of the 
scientitic civil service. 

Amateur astronomers are found in the 
ranks ol all trades and prolessions. Many own 
their own telescopes, in some instances home- 
made in then spare time ; but it is possible 
for those intending serious work to borrow 
telescopes if they arc members of the British 
Astronomical Association. This is a joint 
organization of amateur and professional 
astronomers, which holds regular meetings in 
London and publislies a monthly J()urnal and 
an annual Haiiiibook which is indispcnsabJc 
to the stai gazer. 

BOOK LIST 

The Suti, the Stars and the Uni vet sc, \V M Smart 
(Longmans) ; Worlds Without End, Sir H Spciiccr 
Jones tiaiglish Uriiv l^ress) , (Jcnentl A\troiion\\\'^\T 
H .Spencer Jones (Arnold) , the Stars in I heir Cow se.s. 
The Mysterious Uni\ersi\ Through Space and Tune, ali 
Sii James Jeans (C.U P.) , The E\panding Universe, 
Sir A. I Aldington (CL) P ) , The Realm of the Nebulae, 
Ldwin Hubble (O U.P ) , The Origin of the hanh, 
W M. Sinan (C.U Pj ; Telescopes and Aceessoi tes , 
(j Z Dirnilrotl and .1. Li. Baker (C hurchill) , Frontiers 
of Astronomw P. Hoyle (Heincmann) , Ihe Sun and 
Its Influence, M A. bllison (Koutledge and Kegan 
Paul) , Star Allas, A. P. Norion (Clall and Jnglis). 



VftHiCiaiv 
VITEHA WHE 


'^Hi! literature of a country /'.> its national herituf'e. It /v more than that : it 
is a contribution to uiulerstamlin^ am! profiles'- ihrouit/ioiit the wot Id. 

The yreal writers, British and American, who use our own lan^uafte have already 
been consideicd, in the English Literatdrl Couise iVol. 2). In the Couise on 
Classical LirERAiDRi. (Vol. I) H-'estern liteioture is traced from its foundations 
in ancient (Ircece and Rome. In this pteseni Course the student can c.xamtne the 
lit Cl at lire of other nations. 

Sonic of the laiiyiiayes i epresented here have Courses of their own in these 
volumes — French (Vol. 2), German {VoI. J), Italian and Spanish ( JW. 4), 
Pgkiijc.ulse and Russian {VoI. 5). 


16 LESSONS 

IISSON PAGE 

1. FRENCH--1 : CHANSON DE CJESTE " TO MALHERBE.. 1762 

2. EREN( H— II : HIE GOLDEN AGE 1765 

3. ERI NCH III : THE AGE OF ENLIGHTENMENT; 

ROMANTICS AND REALISTS ... 1768 

4. FRENC H -IV; SYMBOLISM AND THE MODERNS .. .. 1773 

5. SI’ANISH -1 ; EARLY TIMES TO THE GOLDEN AGE 1776 

6. SPANISH— II : IS EH C ENTURY ONWARDS 1779 

7. PORTUGUESE — I : PHI I-IRSl SIX CENTURIES 1782 

8. PORTUGUESE— II : I9IH-CENTURY ROMANTICISM .. 1784 

9. ITALIAN : MIDDLE AGF:S, RI N AISSANCI , AND MODERN 1786 

10. GERMAN -I ; EARLY, CLASSICAL, AND MIDDLE PERIOD 1790 

11. GERMAN- II . MODERN PERIOD 1794 

12. RUSSIAN IMPERIAL LITERATURE 1797 

13. THE literature OE THE U.S.S.R 1800 

14. DUTCH, SC'ANDINAVIAN. AND FINNISH 1801 

15. POLISH, CZECH. AND HUNGARIAN .. 1805 

16. ORIENTAL LITERATURE 1807 



1762 


FORlliaN LITER. 4 TURF. 

LESSON 1 


French — I : “ Chanson de Geste ” to Malherbe 



Frans'(»is Villon Kraii^ois Rabelais Montaigne Pierre dc Rons^ird 


T Hir. earliest French literature is ecclesiastical ; 
there arc some charming legends of the 
saints and various didactic poems. Mere 
fragments survive of the primitive verses, or 
vanlilenvs, which the Frankish troubadours ex- 
temporised to celebrate notable occasions, but 
from them the chansons dc .crs7e - songs of 
heroic deeds developed. 

These glonlicd the prowess of heroic liguics ; 
their background was feudal France. They 
were sung or chanted by wandering jongleurs or 
troubadours who provided a musical accom- 
paniment. I’o avoid tedium the narrative was 
divided into episodes which could be wound up 
at will by the interpolation of a few conckulmg 
lines. These episodes, like those of The Arabian 
Nifrhts\ their prose counterpart in the l ast, were 
transmitted by word of mouth from one genera- 
tion to the next, and were supplemented and 
embellished by successive jongleurs, until finally 
they were set down in manuscript. 

The chanson dc geste flourished especially m 
the 11th and 12lh centuries ; altogeihcr 95 
specimens are still extant. 'I'hey can be re- 
garded as falling into three main groups : the 
cycle of C harlemagne, the cycle of Ciuillaume, 
or Monglanc, protector of ( harlemagne's 
weakly son, and the cycle of Doon de Mayence, 
a rebellious vassal of Charlemagne. Tn their 
original form they amounted to well over 
30(),(K)0 lines. Metrically they were divided into 
taisscs or stanzas of varying length, each held to- 
gether by a single assonance or vowel rhyme. 
The lines were usually decasyllabic, but might 
be octosyllabics or alexandrines ( 12 syllables). 

Chanson de Roland ” 

Most famous of these early epics is La Chan- 
son dc Roland (11th cent.), which belongs to the 
Charlemagne cycle, or Geste dn Roi. In some 
4,000 lines, divided into live sections, each with 
numerous episodes, it tells the adventures of 
C harlemagne’s nephew Roland, culminating in 


his courageous rearguard action agaiiist the 
Saracens at the Pass of Roncevaux *in the 
Pyrenees, and his noble death, lighting\ alone 
for “ la dulce FTance.” The struggle botween 
France, as champion of Christendom, and her 
pagan enemies, is idealised, and a rare beauty 
and nobility are achieved. The Charlcmtignc 
cycle also includes the well-known Hnon of 
Horde an v. 

Of lalci growth arc the very considerable 
group ol poetic romances. In place of the 
simple grandeur of the chanson de geste, the 
roman dinriois, or courtly romance, oilers the 
complications of knightly adventure and 
chivalrous love, with a mystical tinge. Whereas 
the chanson dc geste had dealt with old French 
traditional history (“ la matiere dc Franco “). 
the roman courtois ranges farther afield, even 
into the realms ol faery. 

Romances 

Again (here are three main cycles . the Rreton 
cycle, centring upon King Arthur and including 
the story of Tristram and the legend (d* the Floly 
Grail ; the cycle of antiquity, in which Greek 
and Roman heroes play their part, notably 
Alexander the (ircal ; and the roman d\iventun\ 
stories such as the well-knowm Guy of Warwick 
and Llorys et Blanche flciu\ sometimes of Byzan- 
tine origin absorbed during the Crusading 
period. There is also a group of prose romances, 
of which the lovely Aucassin e( Nicolctte (1 3th 
century) is best knowii. Most of these romances 
arc by unknown authors, but the name of 
Chretien de Troyes should be remembered ; he 
wrote several Arthurian poems of great literary 
merit, which, translated by the German minne- 
singers, had a wide influence. The French 
Arthurian cycle was itself inspired by the Latin 
chronicles of Geoffrey of Monmouth, which 
were rendered into French verse by the Jersey 
poet Wace. Many of these medieval romances 
found their way into Fmglish literature. 
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Characteristically French are the Jahliatn, 
tales of everyday life, usually humorous, in 
verse. Chaucer and Boccaccio drew largely on 
these. An offshoot from them was the remark* 
able Roman de Renart, or History of Reynard the 
Fox, which was the nucleus of a cycle of long 
narrative poems amounting altogether to 
100,000 lines. These were extremely popular 
in the 14th and 15th centuries; the animals 
represent the chief figures in church and state, 
treated allegorically. 

Roman de la Rose 

The allcgoricar vein is also present in the 
beautiful Roman de la Rose, one of the most im- 
portant poems in medieval European literature. 
A love poem, crammed with adventure and wise 
discourse, it expresses the gaiety, the tenderness, 
and the mysticism of chivalry at its finest ; and 
it contains an extraordinary miscellany of 
scholarly thought and satirical comment on the 
times. Not only is it the epitome of the Middle 
Ages ; It IS also imbued with the humanism of 
the Renaissance. Its psychological profundity 
was something entirely new to the period. 

Le Roman de la Rose was the work of two 
poets, Ciuillaumc de Lorris wrote the early 
part (c. 1225), with its ardent adventures and its 
gracious revelation of the art of love : ahciii a 
century later the scholarly .lean de Meung 
expanded it from 4,670 lines to 22,818 lines. 
The inllucncc of this famous poem was 
marked throughout Europe. Chaucer translated 
a portion of it. In the 16th century Clement 
Marot, himself a memorable poet, took the 
archaic text and rendered it into contemporary 
I rcnch, thus giving it a new lease of life. 

Early Lyrics 

Lyric poetry was in full flower from the 12th 
century onwards. It appeared first in the 
north, where the troaveres (wandering minstrels) 
helped to spread it ; m the south, Provence was 
its especial home, whence the troubadours 
carried it to Italy and elsewhere. Love was the 
theme of many of their songs. In the i4th cen- 
tury, new forms emerged : the rondel, now 
known as the triolet ; the ballade, which had 
three stanzas and an envoi ; the noble chant 
toyal, with five stanzas of 1 I lines, using the 
same rhymes throughout, with a refrain ; the 
lai, of 12 or 24 couplets, with two rhymes and a 
refrain ; and the virelai, with stanzas of four to 
seven lines of varying length. 

Much of this early poetry is anonymous, but 
the names of no fewer than 400 troubadours arc 
known to us, besides many trouvercs, the formei 
living in the south, the trouveres in the north, 
during the 1 2th and 1 3lh centuries. Chretien de 
Troyes, the romance-writer, was among the 
trouveres, as was Blondel de Nesle, the favourite 
minstrel of Richard Coeur de Lion. A notable 
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writer of charming lais was the lady known as 
Marie de France, who lived at the court of 
Henry 11 of England 

Drama 

Dating from the I2lh century, the beginnings 
of drama arc in the “ mysteries and “ miracle 
plays," which at first were performed by the 
clergy in the churches, piclorialising Bible 
history and the lives of the saints in order to 
convey their teaching more vividly. Later came 
the " moralities," which were allegorical or 
basetl on secular subjects, often classical : these 
were written and performed by companies of lay 
actors, either in the open air or in a hall. The 
softe, or social satire, developed from these , 
Pierre Grmgoire, " Prince des Sots," excelled in 
this genre The popularity of humour led to 
the production of downright farce with no pur- 
pose except to amuse , of such, Malirc Patelin 
(I5lh century) is the chief survivor 

Chroniclers 

Of the historians, the first to write in French 
prose was Geoffroi de Villehardouin. in the 12th 
century ; his Conquere de C'onstantinople is a 
glowing picture of Crusading times. In the fol- 
lowing century Joinvillc’s Life of St, Louis is the 
highlight. These bring us to Froissart, whose 
Chronicles have held the admiration of E.nglish 
readers ever since Lord Berners's excellent trans- 
lation gave them to us (1523 25). This .loan 
r roissarK 1 337 c. 1400) was a historian with a gift 
for picturesque writing, who set out to relate the 
feats of arms which occurred in the wars between 
France and England throughout the period 
1326 1400 ; and a gorgeous, e,\citing pageant 
it is. Froissart was also an accomplished poet. 
As secretary to Queen Philippa, wife of Edward 
III of England, he had travelled widely. 

A more solid historian was Philippe de C'om- 
mines, who in the reign of Louis XI wrote his 
Memones. Gone for ever are the " preux 
chevaliers ” of Froissart’s day ; instead we have 
the modern scholarly technique. 

Notable minor poets of the early 15th century 
were Christine dc Pisan, Alain Chart ier, and, 
especially, Charles d'Orleans, the prince who 
was captured at the Battle of Agincourt and 
spent a quarter of a century as a prisoner in 
England, consoling himself with exquisite 
melancholy verse. 

Francois Villon 

It is not until one comes to Frangois Villon 
(b. 1431) that a truly great poet is found. Little 
is known of his life, but it was evidently a 
reckless full-blooded medley of vagabondage, 
brawling, poverty, and even crime. In 1455 
he was involved in a street fight, and accidentally 
killed a quarrelsome priest ; he had to Dee from 
Paris to escape hanging Afterwards he was 
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frequently in prison, and was condemned to be 
hanged for another offence ; the sentence was 
commuted to banishment for ten years, in 1463, 
and thenceforward no trace of him remains. 
His well-known Ballade dcs Pend us and Ballade 
dc r Appel were written while under sentence. 

Villon’s ideas are simple and familiar, coloured 
with his own experience and so haimtingly 
expressed that he touches the deepest springs of 
the human heart. He loves life and protests 
vehemently against the ills of circumstance. 
Hinging scorn upon those who harass him, and 
uttering pity for suffering humanity, for the 
fading of beauty, and for the troubles of old age ; 
death is a terror which lurks continually in the 
background of his thoughts. 

He was not a prolific writer : the bulk of his 
work is to be found in his Grand Testament^ in 
which he makes quaint bequests to friends and 
enemies. Throughout, as in his Petit Testa- 
ment^ Itively ballades and rondeaux are scattered, 
such as the immortal Ballade de\ dames da temps 
iadis\ with its refrain : 

Mais oil sont Ics ncir.es cJ’anLin ? 

(But where are the snows of vesieiycai ') 

This line has become a larnciil for bygone 
things. 

La Belle Heaulmuae is a sombrely magnificent 
address to a oncc-famous beauty, now faded and 
approaching the inescapable extinction that was 
Villon’s conception of death, over which he 
meditates starkly. Another impressive poem is 
the Ballade pout priet Nostre Dame, written at 
his mother's request and enshrining the faith of 
an untaught woman. In the freshness of his 
work and its passionate intensity, Villon is a 
precursor of the Renaissance. He marks the 
end of the Midtilc Ages. 

^ Age of “ New Learning ” 

The 16th century in rrance, as elsewhere in 
western, central, and southern huropc, was 
dominated by the Renaissance and the Protes- 
tant Reformation which accompanied it. It 
was the age of “ New Learning,” in which a 
broad humanism not only sought to recover the 
great standards of ancient cultures but, stimu- 
lated by the revelation of man's potentialities, 
strove to outdo the past. Humanism has been 
defined as ” the cHort of men to think, to feel, 
to act for themselves, and to abide by the logic 
of results.” 

Francois Rabelais 

Now appeared Francois Rabelais (r. 1490- 
1553), a typical representative of the Renais- 
sance in f^rance. He was a doctor by profession, 
but he was also a humanist and, furthermore, a 
man of various and prodigious learning. For a 
long time he had an unenviable reputation in 
England because of passages in his works which 
were deemed to be obscene. But the rollicking 


Chronicles of Gargantua and Pantagrucl, a story 
of giants, is immortal because of its gigantic con- 
ception of life and the spirit of laughter that 
invigorates it. Yet behind the laughter there is 
always the philosopher, anxious to produce 
ideas that aid human progress. Our instincts 
must be marshalled by culture ; nature must be 
aided by science. That is the essence of 
Rabelais’ teaching. One must not look for 
order or definite plan in his book, or for details 
on any one subject. It is the spirit of the whole, 
a tolerance based on belief in the fundamental 
goodness of man, that one must accept or reject. 
By the most enlightened standards Rabelais 
stands out as a great man. As a writer his style 
is clear and spontaneous, with an exuberance of 
vocabulary which is characteristic of his 
abounding viUility. 

Contemporary with him was Marguerite 
d’Angoulcmc (l492 1549), sister of Frajneis I ; 
she became, by her second marriage, Qtieen of 
Navarre. A fluent and versatile writer, she will 
be remembered for the diverting Hepttmuhon, 
consisting of some seventy-two stories Wrung 
together after the manner of Boccaccio’s 
Decameron. In very different style wrote Jean 
Calvin (1509-64), whose monumental theo- 
logical work, L' Institution Chretienne, provided 
a lucid exposition of his own particularly rigid 
and repressive doctrines. 

Montaigne 

Of hardly less importance than Rabelais is 
that other great humanist, Michel Eyqueni, 
(1533 92), Sieur dc Montaigne, near Borileaux, 
whose Essais, read throughout the world, are 
altogether unique. One can say that here is a 
man who bases life on reason, who will have no 
explanation of anything which docs not satisfy 
the reasoning powers of man. Consequently 
he has been called a sceptic, but this description 
of him is too superficial ; Montaigne believes 
in man’s noble qualities. The essays deal with 
almost the whole range of contemporary 
thought. Hitting nonchalantly from idea to idea, 
from subject to subject, rarely reaching lixed con- 
clusions, but stirring the reader to meditate. 
Written in flawless style, they open and conclude 
so naturally that one thinks of them as effortless; 
actually this is the perfection of art. F3orio’s 
translation (1603), which has influenced English 
writers from Shakespeare to George Bernard 
Shaw, is the be^t. 

In poetry the next noteworthy figure, after 
Villon, was Clement Marot (1497-1544). 
Though not one of the greatest poets, Marot 
was a consummate artist, and he had that un- 
translatable quality, “ esprit.” He excelled in 
madrigals, in epigrams, and in the graceful witty 
epistle, and exerted great influence as advance- 
guard of the ” Pleiade.” In 1548 the chance 
meeting of two young poets, Pierre de Ronsard 
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(1524-85) and Joachim du Bellay (1522-60), led 
to the foundation of a new group, called “ La 
Plciade ” because at first, like the stars of that 
constellation, they were seven, the remaining 
five being Jean Daurat, Jean Antoine dc Baif, 
Remy Belleau, Etienne Jodelle, and Tliyard. 

The Pleiade 

In their freshness of thought, their exquisite 
art, and their haunting music, the Pleiade 
represent the finest achievement of the 
French Renaissance. Du Bellay’s notable 
treatise Defense et JUustnition de la Lani'ne 
francaise advocates, in combination with the 
development of the mother-tongue, a cult of 
antiquity ; instead of the medieval ballades and 
chansons, he urged the imitation of classic forms 
and of the sonnet, newly evolved in Italy, 

Ronsard himself is one of tlic outstanding 
poets in French literature ; indeed, his lyrics, 
his elegies, and his sonnets rank with the loveliest 
ever produced in any country. Most famous 
arc his Sonnets pom Helene. Memorable, too, 
arc many of Du Bcilay’s poems. 

Andrew Lang, in his Ballads and Lyrics of Old 


France, and Ballades of Blue China, translated 
some of the work of these two poets and of 
others dating back to the time of Villon. 

The period concludes with a famous writer — 
Francois Malherbe (1555-1628), who laid it 
down that literature should conform to rules. 
Archaisms, technical terms, dialect forms, and 
low expressions were excluded from the poetic 
vocabulary ; and Malherbe insisted on exact 
ihymcs and measures, and condemned inver- 
sions and elliptical forms in syntax. This 
tended to make verse mechanical ; it clan lied 
the sense, but impaired the spontaneity. 

From Malherbe and his period are dated the 
beginnings of those characteristics for which 
French literature became so highly esteemed 
throughout the world. First, scrupulous exacti- 
tude in the use of language ; lucidity, precision, 
economy -these were the aim. Secondly, the 
appeal to reason ; abstractions, sentimentality 
and illusions, bad logic, and distractions from 
the main argument must all be avoided. Thirdly, 
the greatest French authors have been close 
obsci vers of human nature, usually in a spirit of 
tolerance, even of pity. 


LESSON 2 

French — II : The Golden Age 



Pierre Corneille Moli^re .lean Racine 



.Fean de La Fontaine 


T he 17th century, or classical period, can 
be called the Golden Age of French 
literature. The growing esteem in which 
literature was held is shown by two develop- 
ments which were to have an incalculable 
influence: first, the “salon,’’ and secondly, the 
French Academy. 

The Salon 

The literary “ salon ” or drawing-room, pre- 
luded the Golden Age and has continued in 
varying fashion up to our own times. It began 
when the Marchioness de Rambouillcl (1588 
1665), a rich, cultured woman of Italian birth, 
opened the doors of her great house in Pari.s to 
men of letters. Her salon was their meeting- 


place for the first half of the century, and 
attracted the best minds of the age. There they 
could exchange ideas in a pleasant atmosphere, 
and many a young author received encourage- 
ment. Later the salon deteriorated, becoming 
the haunt of the affected women whom Moliere 
was to expose in Les Precieuses Ridicules, and 
Lcs Femmes Savantes. Preeiosite, in its in- 
sistence on elegance and refinement, paved the 
way for Classicism. 

Mme. de Rambouillct’s example was followed 
by other leaders of society. Valentin Conrart, 
a secretary to the king, used to receive once a 
week a distinguished gathering of men of letters, 
old and young, who read aloud their new works 
and discussed them freely. News of these 
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meetings reached the great Cardinal Richelieu, 
the “ power behind the throne," in the year 1 629. 
That far-seeing man thought, " Why should we 
not have a sort of central salon, where all the 
groups can meet ? Why not create an otlicial 
body that will make a duly of conserving our 
language and encouraging the best that there is 
m literature ? ” And so the famous French 
Academy was founded, and held its first formal 
sitting 111 1635. 

riie French Academy 

The Academy largely succeeded in estab- 
lishing the form of french literature, from 
then onwards the P^rcnch author came under its 
invisible discipline ; as it was an association of 
the literary elite, not of dry scholastic peda- 
gogues, and as he might one day be honoured 
by membership, he respected its judgements. 
The Academy recruited itself by election ; there 
have usually been some forty members. In a 
robust spirit it undertook the vigilance and 
encouragement of literature. It has been the 
background of french liteiature since the day 
of Its foundation, and its awards are among the 
most coveted literary distinctions. Under the 
chairmanship and supei vision of a member 
named Chapclain, a Dictionary of the Academy 
was prepared. The first edition of this work 
appeared in 1694; it was revised in succeeding 
cenlLiiies and the present eighth edition is the 
stand-by of contemporary 1 rench authors. 

Corneille and MolicTe 

That literature took its classical mould was 
in a measure due to the labours of Nicolas 
Boilcau (1636 1711), who has been called “ the 
lawgiver of Parnassus.” Boilcau, like Malherbe, 
advocated strict regularity and decorousness in 
poetry, and he urged the wisdom of being 
guided by the Greek and Latin classics. His 
own output was, on the whole, undistinguished, 
and it is as a literary critic that he is important ; 
his Art Poctique (1674) was, indeed, a landmark. 

The classic period reached its finest flowering 
in drama. Pierre Corneille (1606- 84) was the 
first great french dramatist ; before him the 
theatre was poor and backward in comparison 
with that of England. His plays are in verse of 
unsurpassed eloquence, the measure being 
rhymed alexandrines. Lc C7V/(1636) is an out- 
standing event in French drama ; it had an 
immediate success. Corneille studied Spanish 
drama, and his work, in its nobility of theme and 
treatment, shows the inlltience of Calderon ; 
this particular play is based on the Moccdadcs 
del Cid (Youthful Exploits of the Cid), by 
Guilltlm de Castro. Horace, Cinna, and Polyeucte 
are the best known of Corneille's other tragedies ; 
he wrote eighteen, of which twelve are based on 
Roman history. He also gave the french stage 
its best comedy before Moliere — Lc Merit cur. 


Moliere, whose real name was Jean-Baptiste 
Poquelin (1622-73), came of worthy bourgeois 
stock. The theatre had an irresistible attraction 
for him ; he changed his name, and became an 
actor in a travelling company, where he had 
twelve years of hard apprenticeship. Like 
Shakespeare, he helped to furbish up old plays 
and then, happily for mankind, was templed to 
try his hand at original composition. He sought 
out old French tales, old farces, old episodes in 
the national repertory ; some of these were 
based on the Italian ” commedia dcif arte.” 
f rom them he improvised his plays with the aid 
of the company, often playing the part of leading 
man himself. 

In this seemingly haphazard fashion Moliere 
evolved some thirty comedies. His master- 
pieces are : Lcs Precicuscs Ridicules, L' Ecu lc 
des Ecnuncs, Tartujfe, Le Misanthrope, L'.Ayare, 
Le Bourgeois Ccntillionunc, Les Ecnimes 
Savant es, Le Malade Imaf'inaire, Le Mcdecin 
Mal^rc Lui. All his plays, even those With a 
touch of tragedy, have a very hearty \v\i and 
gaiety, and arc obviously the work of a man who 
knew perfectly how to captivate his audience. 
His high moral purpose is never obtrusive. 
Goethe pays him this tribuie : 

1 read sonio o( Molicrf's comt’dics cverv >car, ui^l 
as from time lo lime I C(Milempl:iic I he engravings of 
Ihc great Ilaliiin masters for vve 111 lie men aie nol 
able lo retain ihe grealness of such things wiihiii iis 

Of Molierc's immediate successors in comedy, 
the most important was .lean Francois Rcgnard 
who also thoroughly understood how to amuse 
his audience. 

Jean Racine 

No dramatist difl'ers more from Moliere in 
temperament and in works than .lean Racine 
(1639-99), who continued the classical traditions 
of the theatre, resembling Corneille in style and 
presentation. Racine was an aesthete, a select 
seminary product, under the influence of the 
.Icsuits of Port-Royal, who were known as 
Jansenists ; Moliere was a ” bon vivant.” 
Racine based his work on Greek tragedy, mostly 
Euripides ; Moliere was essentially French and 
evolved his own drama. Racine, however, is a 
masterly dramatist, whose plays are excellent 
theatre. They move rapidly and logically from 
beginning to end with the relentlessness of 
Greek drama. His masterpieces are : Andro- 
maqite, Britannic us, Bch ^nice, Iphiffthiie, Phedre, 
and his two Biblical plays Esther and Athalie, 
The music of his verse is a limpid medium for 
ideas and can be a gentle caress to the senses. 

Fables and Fairy Talcs 

Lyric poetry is absent from this period ; the 
effect of “ L’Art Poetique ” had been to curb 
spontaneity. But we have the genius of Jean 
de La Fontaine (1621-95), whose truly delightful 
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Fables " are based on Aesop and other 
sources. I, a F^ontainc uses an infinite variety 
of rhythm in his easy-flowing verse, and his 
rhymes are witty and ingenious. 

This same period saw- the fairy talc taking 
literary form. Charles Pcrrault (1628' 1703) 
published his Contes dn Temps Passe m 1697, 
creating the Sleeping Beauty, Cinderella, Little 
Red Riding Hood, Blue Beard, Puss m Boots, 
Tom T humb, and Riquel with the Tuft. Madame 
d’Aulnoy and other writers followed , and at 
(he end of the following century a vast collection 
was made, in no less than 40 volumes, entitled 
I A' Cabinet des Fees. 

Early Novels 

The novel was beginning (o emerge. ( harics 
Sorefs lively Vraie Uisioire ComUpie de 
Funuion (12 vols., 1622 41) was influenced by 
the picaresque novel which began in Spam in 
1554. Paul Searron’s Roman Comiqac (1651- 
57) is in the same vein. Iheic were also a 
number of lengthy and far-fetehed romances with 
a pseudo-historical background ; Mile. Made- 
leine de Scudery, one of the “ precieiises 
ridicules," produced some of these, notably Le 
Grand Crms (10 vols.) and CJelie (8 vols.). 
About thirty years later came the first novel of 
psychological interest, Madame de Lafayette’s 
tender romance of La Princesse de Cleves ( 1678). 
This lady was the friend of Madame de Sevigne 
(1626 96), in whose thoroughly enierlaming 
Letters, some 1,500 m all, the age of Louis XIV 
lives before us. Madame de Scvigne was ol 
noble birth, well-educated but no blue-stockmg ; 
she enjoyed with equal zest the gay super- 
ficialities of court society and the quiet pleasures 
of the country. 

Rene Descartes 

In more serious vein the Golden Age gave us 
the great philosopher Descartes and notable 
moralists, preachers, and prose-writers. Rene 
Descartes (1596 -1650), by his Discoias de la 
Mdihode, influenced French thought up to the 
middle of the 19th century. The Cartesian 
Method applied mathematics to philosophy. 
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and its exaltation of reason appealed so strongly 
to the French mentality that authors began to 
adopt it in addition to (he strictly literary 
principles inculcated by Malherbe and Boileau. 

Of the moralists, Blaise Pascal (1623-62) was 
first to present his thoughts in concentrated 
form. The Pensees of Pascal have an eternal 
appeal, for they aic the attempt of a very fine 
mind to convince the sceptical or indilTcrenl of 
the necessity for religion, and they are written in 
a pellucid style, with an energetic and orderly 
progression, at times touching high peaks of 
inspiration and majesty. His Lettres ccrites d tm 
Ptoviniiai a defence of .Jan.scmsm, is a really 
great dialectic work, achieving its effect by 
superb irony. 

Contemporary with Pascal W'as the Duke of 
La Rochefoucauld (1613 80). whose volume of 
700 brilliant Maximes is as fiimous as the work 
of Pascal. La Rochefoucauld sees in sclf- 
inlcrest the mainspring of all human conduct 
and behaviour. To him, if we do a good turn, 
we never do it disinterestedly ; in final analysis, 
we do' it to give pleasure to ourselves ; but he 
saves himself from the charge of cynicism by 
declaring that his Maximes arc based on his own 
experience of a corrupt society, and must not be 
applied to those who have the advantages of 
Divine Grace. 

Famous Prose- writers 

The finest preacher of his age was .lacqucs 
Benigne Bossuet (1627-1704), whose sermons 
attracted so much mnice that in 1669 he was 
appointed tutor to the Dauphin (Louis XI Vs 
son), and afterwards became Bishop of Mcaux. 

The period closes with three important prose- 
writers : La Bruyere, Fenclon, and Saml-Simon. 

Jean de la Bruyere (1645-96) translated the 
Characters of the Greek Theophrastus, adding 
his own original work, which at first occupied 
one third of the book but was enlarged in 
successive editions. He owed much to La Roche- 
foucauld’s Maximes, which determined the form 
of his earlier jottings ; later he added characters, 
or satiric portraits, such as were popular at the 
period. Though not a profound thinker, he is a 
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master of style, and the Caraclires, published in 
1688, won instant popularity. 

Much more interesting in his ideas, but com- 
paratively dull in style, was Franpois Saiignac 
de la Mothe Fenelon (1651-171 5), an outspoken 
critic of the king and government ; his utopian 


Tilimaque is one of the earliest portents of the 
still distant French Revolution. 

Louis, Duke of Saint-Simon (1675-1755), 
gave posterity in his Menioires a vivid, though 
not impartial, picture of the times, written in a 
nervous, brilliantly imaginative style. 


LESSON 3 


French — III : The Age of Enlightenment ; 
Romantics and Realists 
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T he 18th century has been called the Age of 
Lnlightenmcnt. It was an age of free 
thought and new ideas ; it criticised the 
existing traditions and authorities with pene- 
trating logic and devastating wit, resolute to 
destroy in order that the ground might be 
cleared for reconstruction. 

In F^rance there were three outstanding 
writers whose thought had profound effects upon 
the political and social history of Europe — 
indeed, of the world. These three canalised the 
Jmpetus of the movement which burst on the 
world as the French Revolution in 1789. They 
were Montesquieu (1 689 1755) ; Voltaire ( 1694- 
1778) ; and Rousseau (1712-78). 

Montesquieu 

Charles-Louis de Sccondat, Baron de Montes- 
quieu, was an aristocrat who from his earliest 
days showed a profound intellectual honesty. 
He wrote, for the entertainment of himself and 
others, the delightful Lettrc^ Fersanes, purporting 
to be the letters of a cultured Persian gentleman 
residing in Paris, who wished to convey to 
his friends at home his ideas of French society 
and of representative characters. In another 
work he examined Roman civilization and gave 
his reasons for its decline, forestalling many of 
the ideas of Gibbon. But it was his L Esprit dcs 
Lois (1748) ihai most influenced history. 

In L Esprit des Lois Montesquieu set forth 
the results of his life study of the conduct of men 
and how best they should order their alTairs. 
This book may be called a treatise on political 


science ; it was also the Bible of liberalism. 'I'hc 
author hoped to save the decadent monarchy by 
pointing to the success of the F.nglish monarchy, 
and the reasons for it. He was too laic. 
Montesquieu put the finishing touch to the 
ideas of the men who were to lead the Revolution. 
The theory and practice of “ Liberty, Equality. 
Frateiiiily " were defined by him 

Voltaire 

Franeois-Marie Arouet, who look the pen- 
name of Voltaire, was the greatest literary llgure 
in Eairopc during most of the 18lh century. Me 
IS one of the prodigies of all literature, expressing 
himself in drama, poetry, novels, short stories, 
literary criticism, history, political and didactic 
pamphlets, and philosophical treatises. 

His works comprise some fifty plays, the best 
being his tragedies Merope and Zaire ; a vast 
output of poems, including the epic Hcnriadc, 
the scurrilous La Fucellc, the philosophic Dis- 
coins stir r Homme — which owed something to 
Pope's Essay on Man — and graceful light verse 
of various kinds ; prose talcs, of which the 
brilliant Candide Zr/^//ghave become familiar 
m translations all over the world ; the Commen- 
taire sin Corneille, which shows him to be a 
classicist under the influence of Boilcau ; his- 
tones, notably Charles XII, Siecle de Louis XIV, 
and Essai snr les Moeiirs (an attack on tyranny), 
which contain much valuable material and are 
also very readable ; political treatises, such as 
the Lettres anglaises in which he praised British 
institutions and wavs of thought at the expense 
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of the French ; discussions of philosophy, such 
as the Essai sur la Philosophic de Newton^ and 
the trenchant Dictionaire Philosophiqiw ; and a 
voluminous correspondence, some 10,000 letters 
in all, which make fascinating reading, for Vol- 
(aire was in close touch with the most interesting 
personalities throughout Furope, including 
Frederick the Great and Catherine the Great. 

He wrote always in sparkling and impeccable 
prose, so simple that it can be read with ease by 
the foreigner who has studied the language for a 
few months only. Voltaire's earliest clForts 
made him immediately famous, though one of 
them, a plea for religious toleration, caused his 
imprisonment in the Bastille. 

Rousseau 

In Jcan-Jacques Rousseau is seen an alto- 
gether diflerent writer. He was born in Geneva, 
brought up in Switzerland, and for a period 
during his youth was converted to Catholicism. 
I'or many years Rousseau did humble work m 
order to live ; much of his life was sheer vaga- 
bondage, and he did not move in cultured circles 
until well advanced in years. Lc Rctablisscmcnl 
dcs Sciences ct dcs Arts, an indictment of civiliza- 
lion, was crowned by the Academy of Dijon. 
Emile suggested a system of education based on 
a return to nature rather than on books. La 
Nonvelle lleloiw is a novel advocating the re- 
form of marriage. 

In 1762 appeared Rousseau’s Contrat Social, 
a remarkable book that is responsible foi much 
European thought and contained the germs of 
the American and French republics. It pro- 
pounds the argument that “ the voice of the 
people is the voice of God ” ; this, with its in- 
sistence on equality and the sovereignty of the 
people, is the central idea of Rousseau's system. 
As Voltaire had been the apostle of toleration 
and liberty, so Rousseau was the apostle of 
equality and fraternity. 

As a writer Rousseau is somewhat uneven ; 
he IS often loose in his construction and has not 
always that clarity which is regarded as an 
essential of the good l-rench wTiier. But in one 
respect he surpasses all his contemporaries — 
eloquence. It was always far more moving to 
hear a reading from Rousseau than from any of 
his contemporaries. In his Confessions, a 
strange, frank autobiography which is now his 
most widely read book, he is seen as the fore- 
father of the European Romantic movement. 

A disciple of Rousseau, Saint-Pierre (17.'t7- 
1814) wrote the lovely idyll, Paul ct Vir^inic, 

Diderot and the Encyclopedic 

The fame of Denis Diderot ( 1 713-84) has been 
eclipsed by the greater glory of Voltaire, but 
their contemporaries regarded Diderot as the 
profound thinker, the true “ philosophe,” and 
many critics have agreed with that verdict. 


Diderot’s output was ns immense as Voltaire's, 
and his range of interests was even wider ; he 
kept up a constant flow of new ideas, expressed 
in lucid and stimulating style. Nevertheless he 
produced no masterpiece. He is remembered 
chiefly for that tremendous undertaking, the 
Encyclopedic ( 1 730 77 ), which ran to 34 vol umes, 
of which Diderot was the princiiial editor. 

The Encyclopedic was originally inlendcd to 
be a translation of Chambers's Encyclopedia 
(1727), but it was soon realized that such a pro- 
duction might have an incalculable effect in 
moulding popular thought, and the project was 
therefore modified so as not merely to summarise 
all existing knowledge but also to destroy such 
conceptions as could not be justified by reason. 
Among Its contributors were Montesquieu, 
Voltaire, Rousseau, Diderot himself, the 
distinguished philosopher and mathematician 
d'Alembert (1717-83), and Marmontel (1723 
99), a novelist, dramatist, and historian. 

Another monumental work was produced 
single-handed by the Comte de Bufl'on (1707- 
88), a great naturalist, whose llistoirc Nat me lie 
(1749 89) ran to 36 volumes. 

Drama and Novels 

In drama there arc the witty sentimental 
comedies of Marivaux (1688-1763), of which the 
most popular arc Le Jen de L Amour ct du 
Hasatd, Le Le^s, and VEpreitve. Beaumarchais 
(1732-99) was author of the delightful Barbicr da 
Seville and Manage de I'i^uio, Lc Sage, 
better known as a novelist, wrote an excellent 
comedy, Turcaict. Marivaux was also a novelist, 
excelling in psychological interest ; his Vie dc 
Marianne and Le Pay son Parvenu deal with 
middle-class life in Paris. More important is 
Alain Rene Le Sage (1668 -1747), whose Diablc 
Iknteux and Gil Bias are gaily picaresque in the 
Spanish manner. The first novel of passion w'as 
(he world-famous Manon Lcscaut, by (he Abbe 
Prevost (1697 1763). 

I'herc was little poetry in this age of reason, 
but a revival of interest in Greek, due to archae- 
ological discoveries, prepared the way for Andre 
Chchiicr (1762 94), a genius who has been com- 
pared w ith Keats. Chenier re-created the beauty 
of Greek antiquity : he also wrote impassioned 
satires against the Terrorists and was guillotined 
by them. 

Early Romantics 

riic first half of the 19th century saw through- 
out Europe the Romantic revival. By “ Ro- 
mantic ” IS meant the personal and subjective, 
deriving from feeling and observation rather 
than from any rules, and finding expression in a 
preference for picturcsqucncss and grandeur, 
passion, natural beauty, and spontaneity, rather 
than in the accurate, (formal, and well-propor- 
tioned. In the work of the Romantic writer form 
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IS subordinated to matter ; the whole is more 
important than the parts. 

Mmc. dc Stacl (1766-1817) and Francois 
Rene, Vicomle de Chateaubriand (1768 1848), 
were heralds of the Romantic movement in 
franco, of which Rousseau had given the hrst 
hints. Mine, dc Staefs Dc 1' AUcruagnc was an 
interpretation of the literature and national 
characteristics of Germany. 

(.'hatcaubnand, in a senes of romances, Atala, 
Rent', Lcs Natchez, found poetry in the human 
heart, with its capacity for love and for renuncia- 
iion. There is an undercurrent of religious 
fervour in his work. The range of his ideas is not 
great, hut he showed himself to be possessed of 
wondciTuI descriptive powers and a romantic 
melancholy. His greatest work, Lc Genic liu 
Christ ianisniL\ written after his conversion to 
Roman Catholicism, had a profound influence. 

Romantic Poetry 

Greatest of the Romantic poets were Alphonse 
de Lamartine (17^0-1869), Alfred, Comte de 
Vigny (1797-1863), the prolilic Victor Hugo 
(1802 85), and Alfred de Musset (1810 57). 
Lamartine's Meditations Poctic{nes (1820) had 
a sensational success ; these incomparable 
lyrics revealed the beauty that lies in everyday 
scenes, as in Lc Lac\ Lc VatJon, and UAutonine. 
Lamartine had the rare gift of invoking the poetic 
mood. He published several collections of 
verse, together with the majestic epics Jocelyn 
and La Chute d'ltn An^^c, and also wrote 
autobiographical novels and historical w^orks. 

De Vigny is a poet who stands apart, deeply 
pessimistic ; he is oppressed by the miseries of 
mankind, the spiritual isolation of genius, the 
iinresponsivencss of nature, and the imminence 
of death, which to him means oblivion. He 
expressed his ideas symbolically in such master- 
pieces as Mois(\ La Mart dn Loup, Lc Mont dcs 
Oliviers, and La Boutcillc an Mcr. The whole of 
his poetry is contained in Poenws anciens et 
niodcrncs (1826) and the posthumous Lcs 
Dcs tin CCS. 

Alike in poetry, drama, and prose, the 
masterly works of Victor Hugo dominate half 
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the Century. In him a great imagination was 
wedded to a vast energy and industry. He 
wrote with extraordinary facility and virtuosity 
on subjects which appeal to the average man ; 
the amount of his output is amazing, and its 
artistry is unfailing. The early Odes (1822), 
Nouvclles Odes (1824), and Odes ct Ballades 
(1826) show characteristics which were to 
remain with Hugo throughout : the serious con- 
ception of his own calling as a poet, the intensely 
personal revelation of his feelings and ideas, the 
love of children, the hero-worship of Napoleon. 
Les Orientates (1829) glowingly depicts the 
romance of the f-.ast, developing, in such poems 
as Lcs Dlinns\ his superb rhythmical powers. 
Other volumes of lyrical verse were Lcs Fcuillcs 
d' Autoinnc, Lcs Chants du Ci cpnscnlc, l^s Voix 
Intericurcs, Lcs Rayons ct lcs Onihics, Lcs 
Chdthncnts (a furious satirical attack on Louis 
Napoleon), and, most magnificent of all, Lcs 
Contemplations (1856). La L cf^endc dcs Sickles i s a 
sequence of visions illustrating the march of 
humanity through the ages ; its most impressive 
scenes arc Bodz Endormi, L'Ai^lc du Casque, Lc 
Satyre, La Rose dc L Infante, and Les Petuvies 
Gens. Later collections were Chansons dcs Rues 
ct dcs Bois, U Art d'etre Grandpci c, Lcs Quatre 
Vents dc V Esprit, and Toutc la Lyre. 

The poetry of Alfred de Musset consists of 
only two volumes, his Ptctnicrcs Poesies and 
Poesies Nouvclles. The lirsl was written under 
the inlliience of Byron ; the second followed his 
unhappy love affair with George Sand, of which 
he gives a deeply introspective study in the four 

Nuits " {Niiit dc Mai, Nuit dc Dccemhrc, Nutt 
d'Aout, Nuit d'Ocfohte). De Musset’s range is 
limited, but he is passionately sincere and 
capable of very beautiful and musical verse. 

An interesting minor poet was Pierre .lean de 
Bcranger (1780 1857), whose volumes of Chan- 
sons, satirical verse for the man in the street, 
were extremely popular. He has been called the 
French Burns. 

Drama, during the early part of the 19th cen- 
tury, was mainly historical, under the influence 
of foreign playwrights such as Schiller, or melo- 
dramatic. The Romantic revival swept away 
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Ihc lingering conventions ol' classicism. Victor 
Hugo's preface to his play Cvontwcll sets forth 
his ideas. Tragedy and comedy should, he 
argued, he mingled as they arc in real life, the 
unities should be disregarded as cramping, and 
local colour should be lavishly introduced. 
These were not new ideas, but Hugo’s concise 
statement came as a landmark (1827). 

Cromwell, however, was not intended for the 
stage ; it has no fewer than 75 scenes and a host 
of characters. Hugo’s later plays 
Marion Delorme, l.e Hoi s'amiise, liny Hla.s, Las 
Burgravc.s - contain much beautiful poetry, and 
the prose Lucrece Horyui, Matic I'lnlor, and 
Angelo are undeniably exciting, but they arc 
unreal. Hugo lacked the power of charactcrisSa- 
tion ; he simply manipulated the puppet of 
melodrama. 

In this genre the lirst drama lo be performed 
was llenri HI et son Com , by Alexandre Dumas, 
which, though lacking m literary c|ualities, made 
a good lively stage-play and was followed by 
others. De Vigny, in Chaiterton, gave a fascin- 
ating psychological study of disappointed 
genius ; Dc Musset excelled in delightful love- 
comedies, such as On nc hotline pas- avee rumour, 
1 1 fain quitnc porte soil on vert e on jermee, and // 
ne fail! Jiirer de rien. 

Romantic Novels 

The novel was now developing rapidly in 
France, and it should be noted that the inriiicnce 
of Sir Walter Scott was paramount in the his- 
torical novel. It IS as a novelist that Victor 
Hugo is most widely read. Outstanding among 
his works in fiction arc Notre Dame de Paris 
(1831), a colourful representation of the timesS of 
Loui.s XI, and Les Miscrables (1862), a tremend- 
ous panorama of life’s tragi-comedy. Later 
came Les Travailleiirs de la Mer (1866) and 
Quatre-Vingt-Treize (1874), which are also 
among the finest French novels. 

Alexandre Dumas (1802-70) wrote romantic 
adventure stories with a historical background ; 
Les Trois Mousquetairs and Le Comte de Monte 
Crista may be cited as typical e.xamples from a 
vast output. 


The first psychological novels — Le Roiijze et le 
Nt/ir (1831), and La Chartreuse de Panne (1839) 

- were written by Henri Beyle (1783-1842), 
commonly known as Stendhal. This type was 
derived from the sentimental romance, which 
originated with the medieval “ roman coiirtois,” 
but Stendhal’s delicate analysis is wholly and 
entirely modem. 

George Sand (1804- 76), whose real name was 
Liicilc-Aurore Dupiri, at lirst wrote sentimental 
love-stories, the unhappiness of her own mar- 
riage finding expression in revolt against the 
tyranny of man. Later she produced human- 
itarian novels, but she was happiest in her idylls 
of country life, La Mare au Diahle, La Petite 
Fadettc, Francois le Cluimpi, and Les Maitres 
Sonneurs, She was especially popular m Russia, 
where Dostoyevsky and Turgenev were among 
those influenced by her. 

Honore dc Bal/ac 

The greatest novelist of the period is Honore 
dc Balzac (1799 1850), whose Conuhiic Hunniine 
was based on the graiulio.se scheme of exhibiting 
every aspect and activity of human life. An 
exceptionally prolific writer, Balzac reproduced 
contemporary society with photographic 
accuracy of detail, m a style which is undistin- 
guished but realistic. His plots arc weak and 
his psychology is unconvincing, but he excels in 
vivid portraiture ; Fugenic Cirandefs miserly 
old father, and, at the other extreme, the over- 
indulgcnt Pere Goriol, are striking examples. 
Of his many other novels, the best known are 
Lc.s Chouans, Lm Peau de Chajzrin, Cesar Birot- 
teau, Le Cousin Pons, La Cousine Bette, and 
Le Medecin dc Campa^ne. Balzac also wrote 
superb short stories. 

Gautier, Flambcrt, and Maupassant 

Theophile Gautier (1 81 1-72) is tremendously 
important ; he expounded the doctrine of “ art for 
art’s sake,” which was accepted by most writers 
of the period, notably by Flaubert. Pre- 
eminently a poet, Gautier was the author of two 
notable novels, Mile, de Maitpin and Le Capitaine 
Fiacasse He also wrote excellent short stories. 
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usually with an interest in the supernatural, as 
did C'harlcs Nodicr, Gerard de Nerval, and 
Prosper Merimee (1803 70). The work of 
Merimce, notably Cat men, is very vivid. 

In the second half of the 19th century 
Gustave Flaubeit (1821-80) is the outstanding 
novelist. Mudamc Bovary, his first and most 
famous masterpiece, is the realistic story of a 
sentimental woman married to a kind but dull 
husband. After a succession of love affairs she 
is faced with discovery and ruin, and poisons 
herself, dying hideously. iTom this sordid 
theme I lauberl's second masterpiece, Sal- 
ammho, is altogether remote, its setting being 
C arthage after the First Punic War. So scrup- 
ulous in detail was the author of this colourful 
barbaric tale that he not only read every avail- 
able authority but visited the region. Flaubert's 
power IS revealed, loo, in Un Coeur Simple, the 
most moving of his Tiois (. 'onics. 

T Iauberl's most important disciple was Guy dc 
Maupassant (1850 93), who wrote numerous 
contes, some 300 in all, achieving success with 
his first, Bt}nle de Sin/'. He also produced several 
novels, sombre in theme, notably Lhie Vic and 
Bel Ami. 

Edmond de (ioncourt (1822 96) and his 
brother Jules (1830 70) wrote a senes of im- 
pressionistic novels on morbid subjects in a 
nervous, over-refined style. Their Journal, with 
Its stories of celebrities, is to-day regarded as 
their most interesting work. 

Emile Zola 

It was Fimile Zola (1840 -1902) who evolved 
the theory of naturalism, which he discusses in 
Le Roman E.xpei imcntal. FIis novels have a 
sociological purpose. The general effect is de- 
pressing. since, like the CJoncourls, he was often 
preoccupied with pathological cases. The 
powerful The r esc Riiquin owes much to Ger- 
minie iMccrticux, the Gioncourls’ story of a 
servant’s life. In 1871 Zola began his great 
family-cycle, Les Roiiyon-Macqnart : Hisioiie 
natinellc et sockile d une /ami lie soii.s le Second 
Empire. The scheme was no doubt suggested 
by Balzac's Comedie f/iimaine. Zola intended 
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to show various members of the family in their 
different settings, tracing the influence of 
heredity and environment and illustrating 
French civilization during this period. Flis 
family, however, are degenerates, and the 
picture therefore a gloomy one. There are alto- 
gether 20 volumes (1871-93). of which the finest 
arc E" Assommoir, a shattering exposure of the 
evils of drink in working-class life ; Germinal, 
dealing with miners and the implications of a 
strike ; La BOtc Humaine, in which the chief 
figure is a railwayman ; and Le Debacle, des- 
cribing the early part of the Franco-Prussian 
War. Afterwards Zola wrote the anti-clerical 
triology, Les Trois Villcs (Eourdcs, Rome, and 
Paris), and he had produced three parts of 
another sequence, Les Quatres Evan^iles, when 
he died. He wrote masterly short stones. 

The naturalistic novels of Ferdinand (f'abre 
(1830 98) deserve mention. His thembs are 
chosen from clerical life ; the most sympilhelic 
is Mon Oncle Celeslin. ' 

\ 

Alphonse Daudet 

Last of the important 19th-century no vcf lists 
is Alphonse Daudet (1840 97), whose most de- 
lightful work IS in Le Petit Chose — a largely 
autobiographical study of childhood and adoles- 
cence, showing the inttucncc of Dickens~and 
two collections of short stones and sketches. 
Let ties (le Mon Moulin, and Contes du Lundi. 
4’hc humorous Tartarin de Tarascon and Us 
sequels were most popular, and Fiomont jeitne et 
Rislcr (line and the pathetic Jack, inlluenced by 
Thackeray and Dickens respectively, must be 
remembered. Sapho, a novel of passion, 
attracted attention and has been translated. 

The century produced fine historians. In the 
early period Francois Guizot (1787 1874) is 
pre-eminent. A great statesman, he found time 
to write valuable histories, of which the Mistoite 
de la Civilisation en Europe and Histoire de la 
Civilisation en France arc famous. He was the 
first philosophical historian, and set an example 
for the brilliant Frangois Mignet (1796 1884), 
author of a Histoire de la Revolution Jran^aise, 
and Adolphe Thiers (1797 1877), who wrote a 
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much longer work under the same title. Alexis 
de Tocqueville (l805'-59) did excellent work in 
the same field. More romantic in his love of 
picturesque detail was Augustin Thierry (1795- 
1856). The greatest of all was Jules Michelet 
(1798-1874), whose monumental Histoire de 
France runs to 27 volumes. 

In the later period are three great prose 
writers, Ernest Renan (1823-92), Hippolyle 
Taine (1828-93), and Charles Augustin dc 
Sainle-Beuve (1804-69). Renan is best known 
for his Vie de Jcsuk, which raised a storm ; it 
treated Christ as a human person of historical 
importance, refusing to accept the supernatural 
but retaining the moral values of IIis life and 
leaching. 'This was merely the first volume of a 
great work, Les Orif^ines dn Christianisme^ to 
which he afterwards linked his Histoire dii penple 
d'" Israel. Renan's Souvenirs arc delightful. 

Faine’s chief historical work is Oiigines de la 
Fiance conteinporaine. He is best known as a 
literary critic. Besides several volumes of essays 
and travel, he wrote a five-volume history of 
English literature and an important philosophi- 
cal study, T/iocrie de r Intelligence. 

Sainte-Beuve is supreme in literary criticism , 
he covered practically the whole field. For 
twenty years he wrote newspaper articles 
embodying a vast amount of research. They 
appeared on Mondays, and were republished as 
the fascinating Causeries du Luncli (15 vols.) 
and Nouveaux Lundis (13 vols.). Another senes 
was collected in various volumes of Portraits. 

The diplomat Jean Jusserand (1855 1932) 
wrote extensively, and his Histoire literaire du 


people anglais is a masterly treatise. Towards the 
end of the century Rcmy de Gourmont (1858- 
1915) set out to explain Symbolism. 

In poetry, the Romantics were followed by the 
Parnassian school, so called because they came 
into public notice through the publication of an 
anthology, I.e Parnasse conteniporciin, in 1866, 
They were influenced by Thcophile Gautier, who 
had been trained as an artist ; shapeliness, 
colour, and music are the characteristics of his 
verse, which is at its best in Eniaiix et Camees. 
His chief disciple was Theodore de Banville 
(1823 91), a master of rhythm. 

Of the Parnassians, Leconte de Lisle (1820 ^ 
94) and Jose- Mane dc Heredia (1842-1905) were 
true poets, as well as superb artists. In the 
same group, but not in the same rank as poets, 
were Rene Sully-Prudhommc (1839 -1907), much 
admired for his philosophic work, and Francois 
Coppee (1842 1908), who excelled in everyday 
scenes of Parisian life and also in poetic drama. 

At this period drama was realistic and 
mediocre. Eugene Scribe (1791-1861) turned 
out some 400 plays, which were sufficiently well 
constructed and suited the popular taste. 
Alexandre Dumas the younger (1824-95) 
produced a stage masterpiece, La Dame aiix 
Camelias, which his many other plays never 
equalled. Emile Augicr (1826-89) wrote 
bourgeois plays, of which Le Gendre dc M. 
Poirier is outstanding. Victoricn Sardou (1831 - 
1908) achieved popularity in various forms of 
drama, and Henri Becque (1837-99) presented 
squalid scenes in which the realism was a 
challenge to contemporary artificiality. 


LESSON 4 

French — IV : Symbolism and the Moderns 


T he Symbolists believed that art should be 
suggestive rather than explicit. Their 
most important predecessor was Charles 
Baudelaire (1821-67), whose famous Fleurs du 
Mai appeared in 1857. This is a study of 
decadence, containing passages of haunting 


beauty. Less well known are Baudelaire’s 
exquisite Petits Podmes en Prose^ which also 
had a considerable influence, 

Paul Verlaine (1844-96) and St6phane 
Mallarme (1842-98) were the leaders of the 
Symbolist school. Verlaine is surely the most 
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melodious of French poets, ihe most intimate. 
Such poems as Lcs san^lots huf^s des viohns, 
Jl plcure dans man covui\ and Lane blanche are 
of the fabric of immortality, and the volume 
Sa^esse contains some of the noblest religious 
verse ever v\'rilten. Like Villon, Verlaine led a 
squalid life, but his glory is undimmed. 

Mallarme lacked this lyric gift ; he was an 
intellectual, self-consciously applying his 
tlKJones. He uses words not in their literal 
sense but as evocative symbols, often disregard- 
ing syntax. L Apres-niidi d'un Faune, his finest 
poem, inspired the musical composition of the 
same name by Debussy. 

Symbolist Poets 

A most interesting figure is Arthur Rimbaud 
(1854-91), who wrote all his poetry before the 
age of 19, and then quarrelled with his friend 
Verlaine and embarked on an adventurous 
life, eventually becoming an inlluential trader in 
Abyssinia. Rimbaud's masterpieces are Le Ba! 
des Pendits, Bateau ivre, and the prose poems, 
Les Illuminations. Une Saison en Enfer records 
his spiritual development. Rimbaud is still 
one of the most modern of poets, and his in- 
fluence has been very great. He is a poet of the 
depths and shadows of the soul, and there is in 
much of his work the primitive savagery of the 
jungle. It is highly disconcerting poetry. 

Of the many other Symbolist poets Albert 
Samain (1858 1900) and Henri de Rdgnier 
(1864 1936) are most important. Samain wrote 
little, but exquisitely. De Rcgnicr was prolific 
and uniformly excellent in verse and prose ; 
he was a master of vers libre. 

Charles Peguy (1873 -1914), founder of the 
influential review Cahiers tie la Quinzaine, 
wrote three mystic tributes to Joan of Arc, in the 
rhythmic prose of Les Illuminations, and also 
wrote verse in regular alexandrines. Francis 
Jammes (1868 1938) and Paul Fort (b. 1872) 
handled metre in an original way and expressed 
a love of nature and religion. 

Emile Verhaeren (1855-1916) belongs to the 
modern movement rather than to Symbolism. 
A Belgian, he found inspiration in the industrial 
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life of Flanders and the neighbouring French 
region : he was also a mystic. 

In drama Count Villicrs de Flsle Adam 
(1840 89) preceded the Belgian Count Maurice 
Maeterlinck (1862” 1949), whose plays,! with 
their brooding sense of mystery, have become 
world-famous. Maeterlinck's masterpieces are 
Pclleas et Melisande (made into an opcfta by 
Debussy) and UOiseau Bleu, a fairy play.\ He 
also wrote one-act plays, essays, and studies from 
nature, such as La Fie des Aheilles. Anoi|her 
Symbolist, Paul Claudel (b. 1868), won fame as a 
poet, and wrote the play VAnnonce Faite a Marie. 

Linked with Symbolism is the philosopher 
Henri Bergson (1859-1941), whose brilliant 
exposition of the part played by intuition and 
by (he subconscious, though it came when the 
Symbolist movement was already in existence, 
could not fail to reinforce it. Bergson saw life 
as a continuous stream of energy to which every 
individual could contribute ; his was a stimulat- 
ing philosophy. It is set forth in such volumes 
as L' Evolution Cr^a trice, L Enerf^ie Spirit uelle, 
and Dun^e et Simultam^ite. 

.Symbolistic novels are rare : De Regnier 
w'lote several, as did Maurice Barres (1862 
1923) before writing his regional novels. 
Georges Rodcnbach (1855-98), a Belgian poet, 
wrote the symbolistic novel put excellence in 
Bruses-la-Morte. 

Great Modern Novelists 

Towards the end of the century the greatest 
novelists were Paul Bourget (1852 1935), 
Anatole France (1844-1924), and Pierre Loti 
(1850-1923). 

Bourget, a scientist, produced many studies 
of contemporary morality, applying a keen 
psychological analysis. Cruelle Enigme, Un 
Crime d^Amour, Andre CormHis, Le Disciple, 
Un Saint, La Terre promise, Outre-mer, Un 
Idylle tragique, Nemesis, Agnes Delas, arc 
characteristic of his very large output, which 
included short stories. 

The greatest of modern French prose- 
writers, Anatole France (1844-1924), whose 
real name was Jacques Anatole I'hibault, used 
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the novel as a vehicle for his philosophical 
ideas, which he presented with consummate 
skill. His prodigious learning never over- 
weighted his books, but, handled ironically, was 
an added charm. He wrote with verve and 
grace, and often with a robust humour. Best 
known of his novels are the delightful Crime dc 
Sylvestre Bonnard, the Rabelaisian Rorisscnc dc 
la Reinc Pedanque, the satirical He dcs Pin{*oiuns, 
the colourful Tha'is^ the vivid Lys Roii^^c, and the 
powerful Craincfuehilk\ His His tone coni cm- 
poraine is a sequence of four novels depicting 
the society of the day ; Les Dienx ont *5’^^// and 
La Revolt e des Anges developed his political 
ideas. L'Etni de Nacre is a volume of masterly 
short stories. 

Pierre Loti (1850 1923) was a naval officer 
whose real name was Julicn Viaud. His novels 
are wonderful word-paintings, often with exotic 
settings, in which the sea plays an important 
part. Mon Frere Yves and Pecheur ddsUinde 
are stories of Brittany and seafaring folk, and 
Ramuntclio deals with the Basque Country ; 
these are his finest. 

Modern Poetry and Drama 

A curious phenomenon in poetry was the rise 
of “ Dadaism,” the cult of the subconscious, in 
1916. The Rumanian Tzar.i, writing in French, 
was, with Philippe Soupault, responsible for this 
new movement, which may, however, be linked 
with Rimbautl and his very gifted disciple, 
Ciiiillaumc Apollinaire. 

Of more permanent interest is Paul Valery, 
(1871 1945), who wrote in the traditional 
manner, achieving perfection of form. His best 
Work is in Le Cimelietc Marin. Andre Breton 
(b. 1896) IS a surrealist writer and poet. His 
great work is Position Politique dii Surrealisme 
( 1935). Jean Giraudoiix (b. 1882), Paul Morand 
(b. 1888), Jean Cocteau (b. 1892), and Frangois 
Mauriac (b. 1885) were Dadaist poets who 
turned to the writing of novels and plays. 

In drama, at the end of the century, the pro- 
blem play had a great vogue in the hands of such 
writers as Paul Hervieu and Eugene Brieux. 
Poetic drama had been revived by Bornier and 
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Coppee. In this genre Edmond Rostand 
(1868-1918) excelled ; Cyrano de Bergerac 
became world-famous. Bernstein has had 
success in emotional drama, and among the 
social satirists are Lavedan, Lemaitre, 
Donnay, Bataille, Courteline, Tristan Bernard, 
and Sacha Guitry. The famous novelists 
Mauriac, Rolland, and Rornains have essayed 
diama ; Rornains' Knock won fame. Original 
work has been done by Cocteau, Giraudoux, 
Obey, Maurice Rostand, and others. Outstand- 
ing is Jean-.lacqucs Bernard (b. 1888), whose 
line plays show deep psychological insight. 

Proust and Others 

Most original of modern writers was Marcel 
Proust (1871-1922). A la Recherche du Temps 
Perdu (7 vols.) is a synthesis of his own life and 
social background, written in a cuiious style. 
It has been translated under the titles Swatin\\ 
lVa\\ iVithin a Budding Urovc, The Guermantes 
Way, Cities of the Plain, The Captive, I'hc Sweet 
Cheat Gone, and Time Regained. 

Andre Gide (1869-1951) had considerable 
influence ; he was influenced by the Russian 
riovelists and by Nietzsche, and had a native wit. 
Georges Duhamel (b. 1884) achieved fame with 
his psychologically subtle Salavin and the series 
of novels about the Pasquicr family. Jules 
Rornains (b. 1885) is best known for his senes 
Iranslaled as Men of Good Will. Andre 
Maurois (b. 1885), whose real name is Emile 
Herzog, attracted notice with his first novel, 
Les Silences du Colonel Bramble (1918), and 
produced a long list of novels and biographies, 
the best known being Ariel, his fictional life ol 
Shelley, and Byron. 

Henri Barbussc (1873-1935) was another 
novelist who became a celebrity with a war novel, 
Le Feu (Under Eire). Romain Rolland (1866- 
1945), distinguished as biographer and essayist, 
produced the vast Jean-Christophe (10 vols.), a 
Nobel prizewinner. Roger Martin du Gard 
(b. 1881), author of the Thibault family saga, 
also won the Nobel prize. Morand’s cosmo- 
politan work is very popular, and the poignant 
(ales of Mauriac touch greatness. Fine work 
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has been clone by Cocteau, Bloch, Carco, works are plays : Huh Clos (1944), and 
MacOrlan, Vercel, Lacrctclle, Hamp, Bernanos, Les Mains Sales (1945). Jules Romains 
Malraux, Aragon, Giono, Varendc, JoLihaudeau, (b. 1885) is noted for novels of realism par- 
Kessel, and others. ticularly Les Hommes de bonne volonte. In 

.Ican-Paul Sartre (b. 1905) is the leading England the influence of the dramatist Jean 
I’xistenlialist writer ; two of his outstanding Anouilh has been far-rcaching. 

LESSON 5 

Spanish— I : Early Times to the 
Golden Age 


I N poeiry and drama, novel, historical romance, 
and short story, Spanish writers have 
produced original work of the highest 
importance, much of which is familiar in trans- 
lation to Ejighsh readers. The language in 
which tJie mam body of Spanish literature has 
been written is known as Castilian (having been 
the language of Old and New Castile), which 
became the established national tongue when 
E'erdmand and Isabella of Castile had redeemed 
the country from the last of the Moors at 
Granada. Portuguese and Catalan have many 
allinitics with Castilian, but both have long 
held to the status of independent languages, 

The Cid 

Spanish literature begins with the C'atitar de 
mio ('id, a noble epic by an unknown minstrel 
dealing with the adventures of the wariioi 
Rodrigo Diaz de Bivur (d. 1099) ; “ Cid ” is an 
Arabic title (Sid) meaning “ lord.'’ This poem 
appealed in 1 140, and may owe something to the 
Chanson de Roland (lllh cent.). iTciich in- 
fluence was strong at the time, as was Arabic ; 
after the recapture of Toledo from the Moors 
(1085), Oriental studies were fostered there. 

In the 13lh century religious poetry flourished, 
and Gon/alvo de Berceo, a Benedictine monk, 
wrote his beautiful naive legends of the saints. 

Alfonso X of Castile (1252 84), a most 
enlightened monarch known as “ El Sabio ” 
(the Sage), was responsible for compilations of 
the utmost value, mcliulmg some from Oriental 
sources. The Cidniea ^encial was the first of the 
numerous chronicles. To Id Sabio we owe 
the richly illuminated manuscript of the 
Cdnfii'as de Santa Mai ia, in the Galician dialect, 
a treasury of poetry and music. Alfonso’s son, 
the Infante Don Juan Manuel (1282-c. 1349), 
wrote Conde Lucanor, a series of 50 tales skil- 
fully linked together in the manner of The 
Arabian Nights, 

Book of True Love 

Juan Ruiz (c. l285-f. 1350), Archpriest ol 
Hita (near Guadalajara), wrote the delightful 
Libro de biien Amor (Book of True Love), a 
series ol poems linked together in the Oriental 


fashion and amounting in all to about 7,000 
lines. He himself is obviously the central 
figure, a large, robust man, high-coloured, vital, 
full of joic de vivre. lie was evidently ill fitted 
for the priestly life, for he flits from one love 
affair to another and is frequently pifofanc. 
An uncompromising realist, he sees the world 
as a gay rough-and-tumble, with no chl^valry, 
unselfishness, or purity in it. But his geiiius is 
beyond controversy, and he is never dull. He 
often used the “ cuaderna via,” a stan/a of four 
lines, each of 14 syllables, with the same rhyme. 

In the 15th century the outstanding name is 
that of the Marques dc Santillana (1398- 1458), 
who, like E)on Juan Manuel, led a busy life in 
the service of his country. A bne scholar and 
an ardent lover of literature, he wrote charming 
lyrics and introduced the Petrarchan sonnet into 
Spain. At the same period Francisco Im- 
perial is noteworthy ; his Dezin a las syetc 
virtiides is an imitation of Dante. 

Chivalrous romance reached Spam from 
France in the 14th century, Amadis de (JanI being 
best known. In a much shortened and per- 
fected form, this epic material became ballads 
to be sung to music ; many of them were 
collected in the Cancionero de Romances 
(c. 1550). (Jutstanding in ballad literature is 
Conde Arnaldos, which probably dates from the 
16th century. 

La Celestina 

A most important influence was the Trai'i- 
comedia dc Calisto y Metihea (1499), now known 
as La Celestina, a prose masterpiece of extra- 
ordinary power which, for its noble conception, 
dramatic dialogue, and superb character-draw- 
ing, IS now recognized as one of the classics of 
European literature." The author is thought to 
be E’crnando de Rojas, who was mayor of 
Talavera up to 1538. He tells a story of over- 
powering love turned to guilty passion by the 
misdirection of the villainous old woman 
Celestina, whose avarice at last overreaches 
Itself. Celestina meets her own death at the 
hands of accomplices whom she has bcirtiyed. 
This prodigy of evil is one of the most dynamic 
creations in literature 
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La Celestina owes something to Juan Ruiz. 
A forerunner of the picaresque novel, it became 
extremely popular and was translated through- 
out Europe. The fine English version by 
James Mabbe appeared in 1631, but the story 
was already well known through an anonymous 
play (1520 30) which may have inspired 
Shakespeare when he wrote hiS superb Romeo 
and Juliet. 

The beginnings of drama in Spam were much 
the same as in England and France. The 
Portuguese Gil Vicente (r. 1465 c. 1536) was the 
first important figure. Lope de Riieda (d. 
1565) toured Spain with an Italian company 
presenting commedia dell’ arlc ” ; his own 
plays show the Italian influence. Juan dc la 
Cueva drew on ballad material which was later 
to provide inspiration for t-ope dc Vega and his 
contemporary Guillen dc Castro, author of 
las Mocedadcs del Ctd (1618), the play that 
inspired Corneille's Lc Cid. 

The Golden Age 

The (hdden Age Siglo dc Oro tended 
roughly from 1550 to 1660. One of its most 
dazzling luminaries is Lope F'clis de Vega 
Carpio (1562 1635), better known as I .ope de 
Vega, It is interesting to note that he saw 
active service in the galleon San Juan, which 
sailed with the Sp.inish Armada and made its 
wav safely home round the coasts of Scotland. 

I ope wrote his tirst play at the age of 12, It 
has been estimated on good evidence that he 
wrote altogether about 1,600 to 1,800 plays and 
some 400 autos (one-act plays on religious sub- 
jects). This may seem incredible, but he has 
recorded that 100 of them took no moie than a 
day apiece to write. J'herc actually remain to 
us 470 plays and about 50 autos, which is a 
sulficiently astounding total ; tfiese were pub- 
lished in an edition of 25 volumes (1604 47). 
Some of them have historical subieels ; others 
belong to the “ comedia de capa y espada," or 
drama of intrigue, in which the characters wear 
the cape and sword. 

Dramas of Inlrigue 

Among the best known arc El menu Alcalde 
c//Jc>'(The King’s the best alcalde - i.e. mayor), 
El Petro del Hortelano (The Gardener's Dog), 
and Euente Ove/unac (The Sheep Well), which 
have been translated, together with a typical 
cloak and sword play, Lo Cierto pot lo Dudoso 
(A Certainly for a Doubt), by J. G. Underhill. 
Fuente Ovejuna is a story of conflict between the 
common people and their absolutist rulers ; 
it has been played in England as The Spanish 
Village, Ibllowing a great success in the 
Soviet Union. The class struggle also appears 
in El mejor Alcalde el Rey and the fine PerE 
bdfiez. Other plays which have been translated 
are La Imperial de Otun (The Crown of Otun) 


and La Dania Boba, Lope de Vega’s main 
contribution to drama lies in his widening of its 
scope and in his skilful craftsmanship. 

Not only was he a superb dramatist, but as a 
lyric poet, loo, Lope is in the front rank, with 
an immense output, including 700 sonnets 
(several were translated by Longfellow) and 
some exquisite ballads. He also wrote epics, 
epistles, and pastorals ; Los Pastures de Bcleu 
(The Shepherds of Bethlehem) contains a C radle 
Song which is among the gems of Spanish 
poetry. In prose he w'as the author of a 
pastoral romance, Arcadia, and other novels. 
Lope de Vega's non-dramatic works have 
been collected in 21 volumes. Of verse alone, 
he wrote several million lines. Well might 
Cervantes call him a “ monster of nature." 

On the stage Lope had numerous rollowers. 
Juan Ruiz de Alarcon excelled in the comedy of 
cluiractcr ; his La Verdad Sospechosa was the 
model for Corneille’s Lc Menteur. But the 
outstanding ligure in succession to Lope de 
Vega w'as Pedro Calderon dc la Barca (1600 - 
81), who wrote about 80 autos and a large 
number of comedies ; El Alcalde de Xalamea, 
La Vida cs sitehu, and El Medieo de su Houra 
arc especially notable. Calderon’s woiks have 
been widely transl.ited. 

Poetry of the C^oldeii Age 

[n poetry the Cj olden Age was heralded by 
CTarcilasso dc la Vega (1503-36), a knightly 
figure who has been compared with our own 
Sir Philip Sidney. He wrote little, but the rare 
beauty of his verse sets him among the classics ; 
Cervantes and Lope dc Vega icgarded him as 
supreme above all other Spanish poets. 

Luis de Gongora y Argote (1561 -1627) is so 
important that he has given his name to the 
period. Gongora was a great poet in the 
baroque manner, and much of his work has a 
rare beauty. It can be said of him paradoxically 
that graceful arlilicialitics were his natural mode 
of expression, but, carried to an extreme by 
imitators who lacked his genius, what was 
original and clfective in him became mere 
mannerism in them, and “ Gongorisrn," with 
its inversions, its far-fetched vocabulary, and its 
conceits, proved lo be a harmful inlluencc. 

Barlholome Leonardo dc Argensola (1562- 
1631), a renowned Classicist, wrote pure and 
noble verse modelled on that of Horace. A 
more original genius was Francisco dc Rioja 
(c. 1583 -1659), whose lyrics have the freslmcss 
and rare quality of Ronsard or Herrick. Rioja 
was a canon of Seville and a friend of Lope de 
Vega. His work remained unpublished until 
the end of the 18lh century. 

The Portuguese poet and dramatist Gil 
Vicente must also be mentioned here, for he wrote 
in Spanish as well as in Portuguese, and hisSpanish 
lyrics are among the loveliest in the language. 
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This was the great age 
of mysticism in Spain ; it 
produced Friar Luis de Leon 
(1528-91), who, whether in 
poetry or in prose, is one 
of the glories of Spanish 
literature ; San Juan de la Cruz 
(St. John of the Cross, 1542- 
91), in whom is the very 
essence of mysticism ; and the 
anonymous author of a mag- 
niliccnt sonnet, On Christ 
Ciuci/tvd, In prose, Teresa dc 
Cepeda dc Alcumuda, who 
beca me Santa Teresa (151 5-82), 
achieved a beautiful blend of 
idealism and practicality. 

The period was extra- 
ordinarily rich in fiction. Spam 
now gave the world a new' type 
of novel, the “ picaresca," a 
novel of manners whose ccntial 
figure was a rogue (*' picaro ”). The lirst 
picaresque novel pure and simple was 

Laznrillo de Tornies, written by an unknown 
author in the middle of the 16th century. It had 
numerous imitators, notably Guzman dc Alfar- 
ache (1599) by Mateo Aleman, La Picara Justina 
(1605) by Francisco Lope/ de Ubeda, and the 
memorable Vida del liusedn llaniado Don 
Pahlos ( 1 626) by the satirist Francisco Ciomez dc 
Quevedo y Villagas (1580-1645), who attacked 
vice in his Suenos and in other poetic works. 

File Italianate pastoral 
romance, derived from 
Sannazaro's Arcadia, is ex- 
emplified in thcD/Vy/ii/ofthe 
Portuguese Montemayor, 
the Galatea of Cervantes, 
and the Arcadia of 1 ope 
dc Vega. 

A third type, the novel of 
adventure, w'as also Italian 
m origin. Cervantes intro- 
duced it to Spain in his 
Move las Excniplares, which 
consists of 12 “ novelli " 
or short stones translated 
m 1640; two of these 
stories, Ruuonetc and 
i oi iadillo and The Colloquy 
of the Dotts, arc master- 
pieces. From the adven- 
ture novel developed the 
type which blends social 
commentary with adven- 
ture, as in Marcos dc 
Ohretzdn {\(y\^) by Vicente 
Martinez Espinel (1551 
1624), which was the main 
source of GH Bins, 

Miguel tic (Vr\ antes 


Saavedra (1547-1616), whose 
world-famous Don Quixote 
appeared in two parts, -in 1605 
and 1615, was a poet and a 
dramatist, but undistinguished 
in cither capacity. When he 
began Don Quixote, his object 
was to destroy by ridicule the 
spate of romances of chivalry 
then being published. He 
found himself so gripped that 
he went far beyond his original 
conception, producing a monu- 
mental prosc-cpic, in which the 
central characters are not mere 
figures of fun but thoroughly 
human and lovable, with ideals 
which wc respect. Over 600 
characters arc introduced ; it 
deals with two fundamental 
and conflicting aspikts of 
man’s nature — the legalistic 
and the realistic. Half-crazed with leading 
romances, Don Quixote conceive.s himself to 
be a knight, and sets out to make the world a 
better place than it is. Sancho Pan/a, whom 
he appoints to be his squire, goes with him, and 
they become involved m ludicrous advenlures. 

Dim Quixote marked the end of medievalism, 
and heralded llie new qualities of observation 
and analysis which characterise modernism. It 
set a high standard of prose writing, and so 
robust is its quality that it seems destined to 
hold its place for all time. 
The best English trans- 
lalion is John Ormsby's, 
though those of Jarvis 
and Le Motteux aie more 
popular. 

History and travel arc 
well represented in this 
period. In Juan dc Mariana 
(1535 1624) we have the 
greatest of the Spanish 
historians. This famous 
.Tesuit was the forerunner 
of (he “ scientific ” his- 
torians of our own limes. 
It has been said of his 
History of Spain that it 
is “ the most remarkable 
union of picturesque 
chronicling with sober his- 
tory that the world has 
ever seen.’’ 

Among the travel- writers 
Bariholom6 de las Casas 
(1474-1566), bishop of 
Chiapa, is most important. 
A friend of Columbus, he 
w'l'ote a valuable History 
of the Indies, 



C I:R\ ANTES. This portrait of 
Spain's most celebrated writer was 
first brought to notice in PJl 1 , and 
was approved as authentic by the 
Spanish Aciidcniy. 



TWO BELOVED FIGURES. Ihese 
lifelike statues of Don Quixote and 
Sancho Pan/n form part of the monu- 
ment to their ttreal creator iii Spanish 
Place, Madrid. 
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Spanish — 11 : 18th 

T ub political decline of Spain was accom- 
panied by a period of decay and 
sterility in literature. No name compar- 
able with the great names of the Golden Age can 
be recorded during the 18th cenlury. There 
were, however, three important events : the 
foundation of the National Library jn 1711, of 
the Royal Academy in 1714, and of the Royal 
Academy of History in 1738. To these admii- 
ablc institutions the world is indebted for the 
conservation of much that is best in the language 
and literature. The Royal Academy published 
a magnificent Dictionary in six folios, and 
afterwards a Grammar. 

Ignacio dc Luzan, a disciple of Boileau, did 
much to formalise Spanish literature according 
to French neo-classic models. His Pocfica 
appeared in 1737. 

There was a dearth of lyric poetry. Juan 
Melendez Valdes (1754 1817), leader of the 
classicists, was an accomplished poet, whose 
odes, I.os Hi'sos lie Amor, have been highly 
praised. Memorable, too, arc the fabulists 
I'clix Maiia Samaniego (1745 1801 ) and Tomas 
de liiarte (1750 91). In drama Kvirnon dc la 
('ru7 y Cano (1731 94) translated Hamivt and 
wrote amusing plays containing a vivid record of 
contemporary society. Leandro I ernandez dc 
Moratln (1760 1828) wrote two outstanding 
plays, El Si de las Ninas and La Conwdia Niicva. 
besides admirable essays and verse. 

One novel of merit continued the picaresque 
tradition — The History of the Eamons Preacher 
Fiay Gerimdio de Campazos, alias Zotes, by the 
Jesuit Josef Francisco de Isla (1703 81). 

Romantic Poets 

The Romantic revival appears first in the 
work of the Duke of Rivas, poet and dramatist, 
and then in the passionate and Byronic figure of 
Jose de Cspronceda (1808 42), whose tragic 
love-story is commemorated in El Diaholo 
Mnndo. The magnificent El Pirata is re- 
miniscent of The Corsair, and El Estndiante de 
Salamanca is modelled on Don Jnan. Espron- 
c'^da has been compared with Swinburne for his 
mastery of rhythm ; this is evinced in the slow' 
harmonies of his Hymn to the Sun. 

The Byronic influence is also noteworthy 
in Jose Zorrilla (1817 -93), author of Don Juan 
Tenorioy a play which has taken its place in the 
national repertory. Zorrilla was also a line 
descriptive poet. His work is strongly national. 

In the later half of the 19th century the most 
notable poets arc Ramon de Campoamor (1817 
1901) and Gaspar Niihez de Arce (1834-1903). 
Campoamor, a gay man of the world, wrote 


Century Onwards 

delightful lyrics, of which Qidcn Supcira Escribir, 
El Gaitero de Gijdn, Lo que hace cl tiempo, and 
El Bcko are typical. Nunez dc Arce, a Castilian, 
was the greatest pod of his time. His best 
work is m the Grit os del Comhatc, Ultima 
Lamcntacidn de Lord Byron, El hiilio. La selva 
If hunt a, El veitiyo, and La vision de Fray Nfartin. 

Other poets of note are Joaquin Maria Bar- 
trina (1850 80), a follower of Leconte de Lisle ; 
Vicente Wcnceslao Querol (1836-89), author of 
Cartas d Maria, and La Fiesta de Venus, and 
Jose Maria Gabriel y Galan (1870- 1905), whose 
El Ama and El Crista henditn are outstanding 

Drama 

In drama Ventura dc la Vega (1807 65), a 
disciple of Moratin, wrote Fd Homhre de Mundo 
111 the tradition of Moliere. Tamayo y Bans 
was popular, but he was eclipsed by Jose 
Echegaray (1832 1916), an extremely versatile 
writer who began his career as professor 
of mathematics, became minister of education 
and minister of finance, and was a most success- 
ful business man. In literature he made his 
mark as a philosopher and a poet, but he is 
best known as a dramatist. He wrote over 80 
plays, and had a tremendous influence. His 
early plays arc Romantic, but he went on to social 
drama and also to symbolism. Best knowm of 
his plays are Im Flsposa del Venfzador, El Gran 
Galeoto, Mariana, El Hijo de Don Juan, and El 
Loco Dios. 

Jacinto Benavente (1866 -1939), a prolific and 
versatile dramatist, dominated the stage for 
many years. Im Comida de las F'icras, La 
Noche del Sdhado, Rozas de Otoilo, Los Intereses 
Creados, La Mahpierida, La Mariposa, and 
Almas Fuertes were his most successful plays, 
ranging from light comedy to powerful tragedy. 
Several of his plays have been translated by 
J. G. Underhill ; the best known to English 
and American readers is the lively one-act 
comedy translated under the title No Smoking. 

Fiction 

A reaction against Romanticism began with 
Eernan Caballero (1796 1877). She wrote 
realistic novels in an unassuming style. Pedro 
Antonio dc Alarcon (1833 -91) will be remem- 
bered for El Sombrero de Ti es Picas (The Three- 
Cornered Hal), a charming Andalusian talc, 
inspired by traditional ballads and song. Jos6 
Maria de Pereda (1833-1906) was the founder 
of the realistic school. His best-loved novel is 
entitled Sotdeza 

Most important was Juan Valera (1824- 1 905), 
professor and politician. He had a tremendous 
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and lasting success with the idyllic Pepitu 
Jinicncz. ( 1874), which may be read in translated 
form. It IS an cssenlially Spanish story, written 
with much subtlety and humour. Other 
excellent novels were El Conicndaclor Mendoza^ 
Dona Laz, Juanifa la Lar^a, and Genio y Fi^iaa. 

Anc>thcr brilliant novelist was Benito Perez 
Claldds 0 843- P)20), who wrote the series of 
historical novels entitled Episodios S'ariomdi'^ 
(46 vols., 1873 I ^^12), of which Tuifulyat is 
one of the most interesting. Of his other novels 
the most notable arc Dona Pcrfccta, Gloria, I At 
Eamilia dc Ixdn Roch, the beautiful Mariancla, 
the Zolacsque Ja) Ptohihido and Realidad, the 
social commentaries Eorlnnata y Jacinta and 
Angel Guerra, and later La Loca de la Casa, the 
Torffueniada trilogy, Misericordia, El Ahuclo, 
and Casandta. 

Outstanding Titles 

1'his was indeed a great period for fiction, 
bmilia, Countess of Pardo-Ba/an (1851 1921), 
wrote poweiful, even brutal, studies of peasant 
life in Ia^s Pazos de Ulloa, La Madre Naitiraleza, 
and De mi tiena. She was inlliicnced by Zola. 
Armando Palaeio Valdes (1853 1938) won 
fame with El Senorito Octavio, Matt a .r Marla, 
Jose, Riverita, La Hennana San Sttlpicio, and 
other stories. 

Angel Ganivet (1865 98) will long be remem- 
bered for Los Tiahaios del infatigahle cteador 
Pi<t Cio, and Ramon del Valle Inclan for his 
Sonatas, a scries of four novels of unusual 
interest. Under the dictatorship of Prinio 
Rivera he became a Republican ; his Tirana 
Handeias is an incitement to revolt. Later 
Valle Inclan produced a cycle which has been 
translated as Ihenun Roundabout ; this castigates 
ihc monarchy and the court. 

World-wide Reputations 

Of woikl-wide reputation was Vicente Blasco 
Ibanez (1867 1928), a realist who depicts 
glowing romantic scenes and passions in a 
naturalistic manner. To English readers he is 
best known by such llamboyant successes as (to 
give the English titles) Blood and Sand, The 
I bur Horsemen of the Apocalypse, The Shadow 
of the Cathedral, Enemies of Women, and Mat c 
Nostfum. Ills finest work, however, is in his 
early novels and short stories dealing with his 
native Valencia ; of these La Barraca (The 
Cabin) and Entre Naranjos (translated as The 
Torrent) are outstanding. 

Pio Baroja (b. 1872), a Basque, began his 
career with a volume of short stories, Vidas 
somhfias, afterwards retiticd Idilios Vascos. 
This was an immediate success, and was trans- 
lated as Shadowed Lives, He has written many 
other novels, notably the trilogy translated as 
Struggle fot Life, The Quest, and Red Dawn, 
which deals with the Madrid underworld, under 


the inlluence of Gorki. Spain's most dis- 
tinguished woman writer, Concha Espina, has 
produced brilliantly penetrating psychological 
novels ; her best known is La Esfinge Maragata. 

Ramon Perez de Ayala (b. 1880), a talented 
poet, critic, and essayist, is the author of several 
powerful novels. His lirst book, A.M.D.G., is 
an attack on the .lesuiL college where he was 
educated. Bclannino y Apolonio and Tigre Juan 
arc his masterpieces. Essentially Spanish, they 
are written in a highly individual style, with an 
enormous vocabulary ; this makes them diffi- 
cult, if not impossible, to translate. Another 
novelist of distinction is Gabriel Miro (1879- 
1930), who wrote of his native Alicante in slow, 
reposeful prose. El JIumo Dormido and 
Figuras dc la Pasib/i del Sc nor arc his best works. 
Notable, loo, is Salvador dc Madariaga (b. 
1886). who was professor of Spanish Studies at 
Oxford 1928-31, and then Spanish ambassador 
to the U.S.A. Under the pseudonym Julio 
Arccval," he wTote the satirical Areeval\y los 
Jngleses and La Jirafu Sagrada ; the iatler 
was first published in langlish as The Shared 
Giraffe. 

Thinkers, Dramatists, Poets 

Within recent limes a dominant ligurc has 
been Miguel de Unamuno (1864 1937), pro- 
fessor of Greek literature and subsequently 
rector at Salamanca University. A mystic, he 
combined the most spiritual elements of I astern 
and Western thought in an attempt to harmon- 
ise man with the universe. His masterpiece is 
Del Sentimento Trdgico de la Vida, of which 
Iheie is an excellent translation, The Ttagie 
Sense of Life. The \ jda de Don Quijote i 
Sancho is also famous. Unamuno wrote essays, 
treatises, novels, verse, and a play {Fedia). 

Drama has flourished in the 2()th century, the 
work of Benavente being supplemented by that 
of other excellent dramatists. The brothers 
Alvarez Quintero (Serafin, 1871- 1938 ; .Toaqui'n, 
1873 -1944), who worked in collaboration, 
produced a long list of comedies, in which the 
tears of things " are often blended with the 
humour. There arc excellent translations by 
Helen and Harley Granville-Barkcr of Puebla de 
las Mujetes (The Women's Town), El Centenano 
(A Hundred Years Old), Foi tunato, and La 
Consiilesa (The Lady from Alfaqucquc). 

Another dramatist who is appreciated in 
England, Gregorio Martinez Sierra (1881-1947), 
usually wrote in collaboration with his wife ; 
several of their plays have been translated, the 
most famous being Cancibn de Cuha (Cradle 
Song), Navidad (Holy Night), El Remo de Dios 
(The Kingdom of God), and Sueho de una uoche 
de Agosto (played in English as The Romantic 
Young Lady). More recently Jacinto Grau came 
to the fore ; El Conde Alarcos, and El Hijo 
Prodigo made a considerable impression. 
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Of the modern poets, 

Ruben Dario (1867-1916), 
a Nicaraguan, has been 
named “ the apostle of 
beauty.” Much of his 
work was written under the 
influence of the J Tench 
Symbolists, and its enchant- 
ment lies in its evocative 
power. Dario was a con- 
summate artist, with a rare 
command of rhythm. His 
chief work is contained 
in three volumes, Prosas 
prof anas. Cantos dc Vida v 
Espvtanza, and El Canto 
Cl rantc. 

The early work of Fran- 
cisco Villacspcsa (b, 1877) 
was influenced by Dario, 
but this poet developed in- 
dividually and became one 
of the greatest of Spanish 
lyric poets. His Jn Afcnt- 
miani for the death of his 
wife is evciuisite. 

The Machado brothers 
(Manuel, b. 1 874 ; Antonio, 

1875 1939) arc scholarly 
poets and dramatists. 

Manuel has written accom- 
plished verse of a French 
elegance ; Antonio, re- 
nouncing the traditional 
giaces of style, achieved strength and beauty in 
his Solcdadcs, Campos dc Castilla^ and Poesias. 

Mentioned earlier for their work in other 
tlclds arc Unamuno, whose Hosario dc Sonctos 
lAricos, and El Crist o de Vclaztpn'z arc truly 
Spanish in inspiration and style ; Ramon del 
Valle Inclan, whose Marquesa Rosalinda is out- 
standing for its mastery of the intricacies of 
rhythm ; Ramon Perez de Ayala, whose La Paz 
del Sender o, El Sendero Inniinicrahlc, and El 
Scndcro Andante arc bcaulifully harmonious, 
and to some extent influenced by Wall Whit- 
man ; and Salvador dc Madariaga, who 
produced in Romances de Ciego a fine poetic 
work. Madariaga revived interest in Spanish 
folk-song, of which he made a keen study. 

In recent times the most striking poet is 
Federico Ciaicia Lorca (1897-1936), whose 
republican sympathies caused his assassination. 
He was a poet who would surely have inspired 
modern Spanish literature to new ventures, as 
he was in no sense derivative, though some slight 
influence from Walt Whitman, both in thought 
and in form, might be traced. He directed La 
Barraca, the university theatre, wrote plays, and 
became Spain’s most popular poet and widely 
known abroad. His writing displays powerful 
imagery, an obsession with mortality ; his plays 


show a blending of dream 
with reality typical of the 
highly imaginative. Perhaps 
his most characteristic 
work is in Ycrnia (1934), a 
moving drama of a barren 
woman, and in his great 
lament for a bulllighter, 
Llanto pur Ignacio Sanchez 
Mejias (1935), which is one 
of the most original poems 
of this century. 

Catalan literature 

A brief account must be 
given of Catalan literature, 
which in its early days was 
closely related with that of 
Provence. Catalan poets 
until late in the 1 3th century 
used the “ langue d’oc ” 
and the poetic forms of the 
Provencal troubadours. 
This may be seen in the 
mystic verse of Raymond 
Lailly (1235-1315), known 
also as Ramon Lull, who 
also wrote didactic prose. 

Gratlually the Catalan 
language discarded Pro- 
vencal elements, and in the 
15th century there was a 
great outburst of native 
Catalan poetry, to which 
the chief contributors were Au/ias March 
(1379-1459), whose Cants d'anior and Cants de 
mart mark the apex of Catalan achievement, 
Joan Roic dc Corolla (1430 1500), author 
of the Tragcdia de Caldesa, and Jaumc Roig 
(d. 1478), who wrote the Spill dcs dunes, a 
satire on women. Soon, however, (he ascen- 
dancy of Castile was marked by the fact that a 
Catalan poet, Juan Boscan, was one of those 
who founded a new Italianate school of poetry 
in the Castilian Longue. Catalan lapsed almost 
to the level of a dialect, producing in the 16th 
century a graceful poet, Pere Serali, but, except 
for a few antiquarians, uninteresting until the 
revival during the I9th century. 

Then, among many other poets, appeared the 
mystic Jacinle Verdaguer (1845-1902), aulhor 
of a noble epic, U Atldntida, on C’olumbus ; 
Toma Aguilo and Miguel Costai Llabcra, 
writing of their native Majorca ; and Joan 
Maragall, a truly great poet. 

Tn prose the outstanding writer was F.ugeni 
d’Ors (“ Xenius ”). Of the dramatists Angel 
Guimera became famous with Ten a hatxa 
(1896) ; he wrote a great many plays with a 
wide range of interest. Ignacio Iglesias was 
influenced by Hauptmann, later by Maeterlinck, 
then turned to comedy. 



THE BROTHERS QUINTERO. 
Widely knowii are the plays of Serafin 
(left) and Joaquin (right) Alvarez 
Quintero, written in collaboration. Witly 
comedies, they are made memorable by 
their depth of feeling and piquuncy of 
situation. 
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P oRiuc.uKSi is :i literary 
language in the fullest 
sense, and since the end 
of the 11th century it has 
served as the literary vehicle of 
a people who are as dillercnt 
from I he Spaniards as arc the 
French. 1 heir language is 
further rcmovetl from I. atm 
than C astilian (Spanish) ; and 
It has many notable analogies 
with French. 

As in other countries, the 
development of poetry pre- 
ceded that of prose. In Portugal 
the earliest poetry is the lyric, 
not, as in France, the epic. 

The indigenous cossaiiles," 
dating from the 1 2th century, 
was followed by the poetry of 
the Provemjal troubadours, 
and during the 1 3th century 
the Portuguese poets adapted 
Thovenv’al forms. Their work 
was rediscovered during the 
late 1 9th century ; until then 
it had been hidden away in libraries. The three 
great collections of this exquisite poetry are the 
(\inciifneuo da Vuticanu^ Cancioncirtf C'olocci- 
and C'ancionciio da Afuda. 'fhe word 
Cancioach o means “ song- book." 

Cil Vicenfe 

fhe first dramatist of any note in P(»rtugal 
was Ciil Vicente {< . 1463 c. 1.336), a man of the 
people, whose broad humanity and lyric gifts 
won wide popularity. Altogether 43 of his 
plays survive ; many of them arc “ autos," 
comprarable with the mystery plays and morali- 
ties of English literature, and farces. The 
Aula da Bawa do Inferno (The Ship of Hell) is 
the story of a ship bound foi the next world, 
whose passengers do not know that they are 
dead. Vicente was as important in Spanish 
literature as m Portuguese : 1 1 of his plays 
were written in Spanish, and he wrote lyrics 
which arc exquisite Spanish poetry. He and his 
many followers are known as the lischola Vciha. 
After his death the Jesuits proscribed this popu- 
lar drama because of its tendency to coarseness, 
and strictly classical plays became general. 
Antomon l erreira (1528 69) excelled in this 
type ; his Ines de ('astro is an early masterpiece. 

I'he prose comedies of Jorge Ferreira (c. 1515 
f. 1563) were a new development, inspired by 
the Spanish (elestina. h'ufrosina gives a 
delightful picture of Portuguese life. 


Of epic poetry the outstand- 
ing achievement is the Liisiads 
of Luis de Camo5s (1524 80). 
Camoes (or Camoens) came of 
good family and was educated 
at Coimbra University. He 
became popular in Lisbon 
society, and was soon known 
to be an accomplished poet, 
but because he sought to win 
the love of one of the Quecif s 
ladies-m-waiting, and because 
of indiscretions in an early 
play, E! Rei Sdeuco, lije was 
banished from the coiirt of 
.loao 111. Camoes fought 
against the Moors in North 
Africa and lost an cyei In 
1552 he was back in Lisbon, 
but again he was in trouble 
owing to a quarrel with a court 
ollicial. He was pardoned 
only on condition that he took 
service in India, at the F^ortii- 
guese settlement of Goa, an 
experience which brought him 
great disillusionment. For 16 years Camoes 
was engaged in expeditions and military cam- 
paigns, undci gomg privations and impiisonment 
for debt. During (his time he wrote sonnets 
and verses and worked on the I nsiadw In his 
own w'ords, “ One hand the pen and one the 
sword employed." When at last in 1570 he 
returned to Lisbon, unknown and impoverished. 
It took him two years to get his great epic 
published. 

Canines’ Masterpiece 

O.V Lnsiadas (T he Feats of the Lusitania ns) 
derives its name from Lusitania, the Latin name 
for Portugal. The theme is Vasco da Gama's 
voyage from Portugal round the Cape of Good 
Hope to discover India (1497 99). Camoes 
weaves into his stirring narrative the whole 
proud history of the Portuguese people. This 
masterpiece is divided into ten cantos containing 
1,102 stanzas of eight lines, rhymes occurring 
m the first, third, and fifth, the second, fourth, 
and sixth, and the seventh and eighth. The 
English translation by Mickle still holds the 
held ; Aubertin's is more accurate and almost 
as readable, and Sir Richard Burton's has many 
admirers. Camoes wrote much else : sonnets, 
elegies, songs, odes, and roundels, besides plays. 

Bucolic poetry began with Bernardim Ribeiro 
(1482-1552), who wrote naturally and with 
passion. Crislovam F’alcao (c. 1512 -c. 1553) 



CAMOhS. The Kgiire 

in Portuguese literature, C'ainoes 
achieved fame with his epic, the 
“ Lusiads,*' >\liich gloriKes his 
country and its empire overseas, 
("amoes had a troubled life, 
enduring hardship and imprison- 
nienl, and he died a poor man. 
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excelled in Ihc same penre, as did Francisco 
Rodriguez Lobo (c. 1580 -1622), author of A 
Primavera, which mingles prose and poetry. 

The earliest literary prose dates from the 
14th century and consists mainly of chronicles, 
lives of the saints, and renderings of the 
Arthurian legend. Of the chroniclers h'ernao 
Lopez (c. 1380 c. 1460) has been called the 
father of Portuguese history ; he is immensely 
vital, with Froissart's sense of the dramatic and 
the picturesque, but with a more philosophical 
background. 

The Renaissance came to Portugal in part 
through Spain, in part directly from Italy. An 
important influence was the poet and dramatist 
Sii dc Miranda (1485 1558) ; he had the advan- 
tage of several years' residence in Italy. From 
him sprang an “ Italian school (O.v Qitinhcn- 
tistas)^ in which arc the beginnings of modern 
Portuguese prose literature. 

In Portugal the classical epoch falls into 
three divisions : (1) the Italian school of the 
16tli century, (2) the Gongorist school of the 
17th, (3) the French school of the 18th, leading 
to a Romantic school of the 19th century, akin 
to German and French Romanticism and in 
turn leading to the mixed literature of the 
present day. 

Romances 

In prose, the 1 6th century (the century of 
( amoes) produced the romance known from its 
opening words as Menina c niot^a, by the poet 
Bernal dim Ribciro. In the same vein Jorge 
de Monlenior, or Montemayor (c. 1518 61), 
wrote his more famous Diana ; this, however, 
was in Spanish, and was based largely on the 
Arcadia of the Italian Sanna/aro (1458 1530), 
which had set the fashion for pastoral rom^incc 
throughout Furopc. I'hc Lusitania Trans- 
formada of Fcrnam Alvarez do Oriente (c. 
1540 c. 1595) should also be noted. Francisco 
de Moraes (c. 1500 72) wrote a lively Chronica 
dc Palmciriin dc Jnglatcrra, much admired by 
Cervantes, and Fernandez Trancoso (c. 1515- 
c. 1590) made an exceedingly popular collection 
of “ contes," based mainly on Italian stt>rics. 

Travel Literature 

In the 16ih and 17th centuries travel literature 
was abundant. One could make a formidable 
list of at least a hundred names of intrepid 
travel-authors, beginning with Alvaro Velho, 
who kept the log of Vasco da Gama's voyage in 
1492, and ending with Manoel Godinho (c. 
1630 1712). Some of them were explorers; 
some were Jesuit missionaries. The most re- 
markable is Fernao Mendcs Pinto (r. 1510 83). 
During twenty years this courageous and obser- 
vant man travelled in Ethiopia, Arabia, India, 
China, Japan, Tartary, and the East Indies. 
On thirteen occasions he was taken prisoner. 


He suflered the greatest hardships, in all of 
which he never abandoned his notebook. The 
result he gave to the world in his Peregrinations, 
which, written in a style of extreme simplicity 
and force, is in Portugal one of the most popular 
of all travel books. It has been translated into 
Fnglish, German, French, and Spanish. 

Joao de Lucena (1550-1600) wrote a history 
of the life and travels of Fr. Francisco Xavier, 
the missionary ; containing “ many curious 
things concerning Asia,” it is one of the classics 
of the language. Also to be mentioned arc the 
celebrated Historia Trai^ico-Mai ifinia, twelve 
contemporary accounts of shipwrecks, after- 
wards collected by Bernardo Gomes de Brito 
(1735 -36). 

History and Religion 

The expansion of the Portuguese Empire 
inspired the writing of numerous histories. 
Joao dc Barros (c. 1496 c. 1570) has been called 
Portugal's Livy. His best known work is Asia ; 
be wrote three out of a projected four parts, 
which were extended to 12 parts by Diogo do 
Couto (1542 1616), who was the belter writer of 
the two. Fernam de Casta nheda and Gaspar 
Correa, contemporaries of Barros, also gave 
vivid accounts of India. In the 17th century 
came Pedro Paez's History of Ethiopia ; he had 
spent 10 years in the country anil wrote the 
iirsl description of the sources of the Nile. 
Manoel Barradas and Manoel de Almeida also 
wrote of Ethiopia ; all three were .Tesuit priests. 
Another Jesuit, Balthazar Tellez, wrote a history 
of the order (Cronica da Companhia dc Jesus). 

Religious writings flourished during the 16lh 
and 1 7th centuries. The beautiful Trahalhos de 
Jesus of Frci Thome de Jesus (1529 82) have 
been compared with The Imitation of Christ. 

The most notable author of the 17th century 
was D. Francisco Manoel dc Mello (1608 66), 
but he wrote mainly in Spanish. His range was 
wide, including histories, literary criticism, 
portraits, maxims, verse, and a witty play, the 
Auto do Fidal^o Aprendiz. Another classic 
writer, the Jesuit Antonio Vieira (1608 97), was 
famous for his Sernwes and for the strange 
Historia do Futuro. 

The well-known Cartas de uma Religiosa 
Portugueza first appeared in French in 1669 ; 
It was not until 1819 that the Portuguese 
version was published. They were written by 
the nun Marianna Alcoforado to a French lover 
who deserted her. 

Gongonsm 

The 17th century is known as the Gongorist 
period, because it was influenced by the Spanish 
pod Luis de Gongora, Gongorism came to 
mean an alTecied elegance, a striving after the 
unusual. Gongora himself was a man of genius, 
in whom the unusual was, generally speaking, 
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felicitous, but his followers merely produced In poetiy one should note Pedro Antonio 
cultisnu), a style consisting of inversions, com- Correa Gargao (1724-72), chief of the Arcadians, 

plexities, forced meanings, hyperbole, and whose r/c Z>/V/o is his outstanding work ; 

over-profusion of vocabulary, Domingos dos Reis Quita (1728 70), a charming 

In the 18lh century the most important bucolic poet ; Antonio Dinis da Cruz e Silva 

literary events arc the foundation of the Royal (1731-1799), whose racy satire O Hyssope, 

Academy of History (1720) ; the Royal derives from Boileau's Liitrin ; Manoel Maria 

Academy of the Sciences (1780) ; the Arcadia de JBarbosa du Bocage (1765-1805), Jose 

Lusilana, or Arcadia Ulyssiponensc (1756), a Agostinho dc Macedo (1761-1831), and Fran- 

socicly modelled on the Italian Arcadia, for the cisco Manoel do Nascimento (1734 1819), 

encouragement of good taste in poetry ; and whose reputations have declined ; Nicolao 

the Nova Arcadia ( 1 790). The literature of (he Tolentino de Almeida (1741 1811), a gifted 

period is alternatively known as the French or satirist, and Belchior Manoel C’urvo Semedo 

Atcadian school, (1766-1838), leaders of the Nova Arcadia. 
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R omani ic ISM dominated the 19th century 
in Portugal, and one of its greatest 
exponents was Viscount Almeida Garrelt 
(1799 1854), a strange tigure who made his 
mark in politics. He set out to give Portugal 
a national drama, to which he contributed 
several line plays on Portuguese themes, notably 
Auio (h Cif/ riccnfc, Alfa^emc dc Semtavem^ and 
the outstanding Frci Luis dc Sousa. The best 
of his lyric veise, collected in I 'loics sem Fructo 
and FoUias Cahidos, is exquisite ; his longer 
poems include Canidcs and Dona Branca^ which 
did much to establish Romanticism. In prose, 
too, Garrett excelled ; the historical novel O 
Aico dc Sonia Anna was written under the 
inlluencc of Sir Walter Scott ; X'ia^cns ua minho 
ten a. the account of a journey to Santarem, is a 
real masterpiece. 

The historian Alexandre Herculano (1810 -77) 
wrote verse which has grandeur and intense 
sincerity, as well as novels inspired by Scott but 
remarkable for an eloquence all his own. He 
had numerous imitators. Another historian, 
.loaquim Pedro de Oliveira Martins (1845 94), 
though less reliable, has a vigorous and colourful 
impressionistic style. Atenro dc Figueiredo (b. 
1867) was his distinguished follower. 

Impressionism imbues the work of Camillo 
Castcllo Branco (1825 90), w^ho wrote novels 
and short stones of contemporary life, some- 
times lacking depth or probability but lit with 
genius and nearly always perfect in style. 

Uom antic Poetry 

Of the Romantic poets Antonio Feliciano 
dc C astilho (1800 75) wrote m a flowing 
natural style. Jose da Silva Mendes Leal (1818- 
86), noted for his patriotic verse, was also 
successful as a dramatist and a novelist, as was 
the sentimental poet, Francisco Gomes de 
Amorim (1817-92), biographer of Garrett. 
Joao de l.cmos (1819 89) wrote musical and 


Century Romanticism 

scholarly verse, which was collected in his 
Cancionciro, and Antonio Augusto Soared dc 
Passos (1826-60), author of the melanelioly 
Pocsias and other volumes, stimulated the 
Romantic movernenl also by his translation t>r 
Ossian. Thomaz Ribeiro (1831-1901) in a 
crowded life found time to produce patriotic 
x'crse ; Don Jaynic (1862) is his finest achieve- 
ment. Haimondo Antonio de Bulhao Pato 
(1829 -1912), a voluminous writer of pleasant 
verse, spent about 40 years in wiitmg his 
Poi/uita. which is somewhat in llic manner ol 
Byron's Don .Juan. 

Reaction from Romanticism 

There was, of course, a reaction from Roman- 
ticism. This is seen particularly in the novels 
of the second half of the century. Joaqiiim 
Guilhcrme Gomes ("oelho (1839 71), writing as 
Julio Diniz, became famous at the age of 21 with 
Unui Futnilia Inylcza, a Dickensian novel. A,\ 
PupiUas do Senhor Rcitot and olhei stones arc 
chronicles of village life, wonderfully suggestive 
of Jane Austen. 

Portugal’s greatest novelist was Jose Maiia 
dc r't;a de Oueiroz (1843 1900), founder of the 
realistic school, a most original writer with a 
powerful imagination and much charm ol 
manner. He wrote () Crime do Padre Amaro. 
O Prinio Daziho, Os Maias. A Rcliquia. A 
Corrcspondcncia dc Fradique Mendes, A iHustre 
Casa de Ra mires, and A Cidade e as Serras. 
besides his masterly short stories. Ega de 
Oueiroz was influenced by the French realists, 
but there was in him a vein of mysticism. FI is 
most important disciple is Aquilino Ribeiro, 
author of A Via Sinuosa (1918), Fdhas de 
Bahilonia (1925), and Estrada de Santiago (1925). 

Other novelists who should be noted 
arc Manoel da Silva Gayo, author of a 
masterly “ conto,” Peccado Antigo (1893), and 
of Ultimos Crentes (1904) ; Teixeira de Quieroz 
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(1848-1919), a prolific writer of naturalistic 
novels and “ conios '' ; Jaime de Magalhaes 
Lima, who wrote novels with a purpose and 
also “ conios ” ; Manoel Teixeira Gomes, 
an artist in prose, with the gift of vivid 
characterisation ; Raul Brand3o, who wrote the 
magnificent PcscaiJores and 0,^ Pohres ; ManocI 
Ribciro, best known for his great trilogy, A 
Calcdtal, O Deserto, and A Rcswicii^do ; and 
the political satirist Canipos Monteiro, whose 
Saude c Fratcniidade will be remembered. 
There has been a rich crop of short stones. 
Jose F rancisco de Trindade Coelho (1861 1908) 
was the best of the “ conlislas.” His 
work, collected in Os Mens Amorcs (1891), 
blends realism and idealism in delightful 
fashion and shows a sympathetic insight 
into peasant life. 

Historians and IJterary Critics 

Of the historians and literary critics Joaciuim 
Thcophilo Braga (I84J 1924), a most indus- 
trious writer and editor, rendered immense 
services to Portuguese literature. This dis- 
tinguished statesman became the first president 
of the Portuguese Republic. Professor For- 
tunato de Almeida produced an admirable 
liistoiia de Poi/nga/ and Histona da /f^rejci cm 
Poi tnj^al. 

Drama has continued to lack vitality. Its 
most notable exponents have been D. .loao da 
Camara (1852 1908), whose plays cover a wide 
range — historical, social, melodramatic, or fanci- 
ful in type; Marccllino Mesquila (185() 1919), 
author of moving historical tragedies and 
problem plays; Hennque Lopes de Mendonea, 
whose historical pla>s arc excelled by his realistic 
prose plays; and Julio Dantas, who re-created 
the past with exquisite cITect in such plays as 
A Severa and Soroj Mariana, 

Post-Romantic Poetry 

In poetry Anthero de Quenlal (1842-91) led 
the revolt against I^ornanticism; his sonnets 
ensure his immortality. Quenlal was profoundly 
mlluenced by German literature. A one-time 
student of Coimbra University, he founded the 
C^oimbra school of poets, to which Professor 
Braga belonged. Braga himself WTOle the epic 
Visao das tempos. The most natural of Portu- 
guese poets, Joao de Deus (1830 96), wrote 
lyrics of unsurpassed beauty and simplicity; his 
work was collected in Campo de Flores. Antonio 
Candido Gonvalvcs Crespo (1846 83), in two 
slender volumes, Miniaturas and Noetnrnos, left 
poems so faultless that he is to be reckoned 
among the immortals. 

Another line poet, Abilio Manoel Guerra 
Junqueiro (1850^ 1923), was an enthusiastic 
admirer of Victor Hugo, whose influence was 


strong in Portugal, Guerra Junqueiro’s first 
volume of poetry was published when he was 
only 14. He won fame with the ironic A Morte 
de Dorn Joao (1874). Patriotism inspired some 
of his verse, but the most moving deals with 
peasant life. Antonio Duarte Gomes Leal 
(1849 1921) is at his best m the same genre, 
though there is brilliance in his Claridades do 
Sid and in the well-known O Anti-Christo, 

Verse of Rare Perfection 

Jose de Sousa Monteiro (1846-1909) and 
Antonio Feijo (1862 1917) wrote verse of rare 
perfection. Cesano Verde (1855 86) was a poet 
who chose themes of natural appeal. Antonio 
Nobre (1867 1900), a poet with a superb 
command of metre, had considerable influence 
with his remarkable medley So (1892), which 
IS imbued with melancholy. 

The Conde de Monsate/ (1852 1913) and 
Augusto Gil excelled in poems of the open air. 
Another nature poet is Joaqiiim Tcixeira de 
Pascoacs (b. 1877), who founded the school 
“ Saudisismo," reviving the cult of “ saudade " 
and whatever was characteristically Portuguese ; 
he is a pantheist. Joao de Barros, known also 
as a politician, wrote much stimulating verse 
and prose. Antonio Correa dc Oliveira (b. 
1880) was a true lyric poet, racy, of the soil. 
Afonso Lopes Vieira was inspired by the sea. 

The Galician Revival 

The Galician language is regarded as a branch 
of Poiluguese, and it was used for literary pur- 
poses during the Middle Ages, notably by 
Alfonso the Sage in his Cantinas de Santa Maria, 
but there was little true Galician literature until 
the great revival during the 19lh century. 

Among the early poets Alberto Camino 
(1821 61) produced a small volume of impec- 
cable verse, Pocsias Galle^ms, which was not 
published until 1896. Rosalia de Castro (1837- 
85) became famous for her Cuntares Gallegos 
and FoUas Novas, which touch perfection. The 
blind Valentin Lamas Carvaial (1849 1906) 
gives a vivid picture of peasant life, notably in 
Espihas, Follas c Frores, Sandudes Gallegos, and 
A Musa d'as A Ideas, The racincss of Benito 
Lo.sada (1824 91) made him popular. 

Eduardo Pondal (1835-1917), a unique, 
Ossianic figure, primeval despite his culture, 
wrote poetry which has a strange aloof grandeur, 
tenderness, mystery, and wild music. Some- 
times It is no more than a sentence, but it has 
incantalional power. ManocI C urros Enriquez 
(1851 -1908), ManocI Nunez Gonzalez (1865- 
1917), Antonio Noriega Varela, and Xavier 
Prado express the soul of a people who delight 
in song. In prose there are excellent volumes 
of ‘‘ conios." 
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T ut Ilalian language is a 
modification of iMlin. 
f or the development 
of a vernacular literature m 
Italy, the Tuscan dialed 
was to prove itself the best 
medium. Towards the end 
of the I2lh century the 
Provem;al troubadours had 
revealed the potentialities 
ol their own vernacular ; 
many of them were estab- 
lished as court poets in 
the kingdoms of north 
Italy. In Sicily, about 1220, 

Frederick II founded a 
school of poets under Pro- 
vencal inlluencc, using a 
vernacular which resembled 
the Tuscan. Soon court 
poetry was nourishing on 
the mainland, especially in 
Tuscany and the Romagna, 
and by the middle of the 
I.Tth century many pods 
were writing m the T uscan. 

Kalian Verse Forms 

Among the new metrical 
forms evolved llic most 
common were the canzone 
(can-tso-nay) and the son- 
net. The canzone followed 
a dclinite rhyming pattern, 
exemplified in these lines 
from D. G. Rossetti's translation of a poem by 
Guido Cavalcanti, quoted by Ciarnell: 

Bill when 1 looked on death made visible, 

I rom my heart’s so)ourn brought bct'oic mine 
eyes, 

And holding in her hand my grievous sin, 

I seemed to sec my countenance, that fell. 

Shake like a shadow . my hearl uttered cries. 
And rny soul ^^cpt the curse that lay therein. 

I hen Dcalli • ‘Thus much ihine urgent prayei 
shall win — 

I giant thee the brief inicrval of voulh 
At natural pay’s strong soliciting,’ 

And I (because I knew that moment's luth 
Hut left my heart to groan h)i‘ a frail space) 
tell 111 the dust upon m> weeping face. 

The sonnet also had a definite pattern; it 
consisted of an octave, rhyming ababbaba, and 
a sestet, which allowed a certain amount ol 
variety in the rhyme-scheme. The halUita, the 
ottova / inia, and the scst 'nia were also much used ; 
examples are in Rossetti’s translations. Byron 
made frequent use of the ottava r/ma. 

Of the early T uscan poets Guido Cavalcanti 
(c. 12^0 I anti C ino da Pistoia (1270 nu>) 



DAN I F. This portniit of Dante as a 
young man (right-hand figure) ts from 
Giotto's fresco in the Bargello, Florence. 
It is the only likeness made during his 
Hfetimc. Giotto was his friend, and he 
depicts an assembly of saints among 
whom are the leading Florentines. 


are most important. Caval- 
canti, a friend of Dante, 
wrote one of the best known 
of all canzoni, Donna nu 
prega. Da Pistoia wrote 
love poetry which for ten- 
derness and psychological 
subtlety has been surpassed 
only by Dante’s. In Dante 
(1265-1321) both poetry 
and prose found a master. 
La Divina ConimccUa gives 
him a place in the front rank 
of the world’s greatest poets. 
FI is Vita Niiova ■ tfie story 
of his love for Beatrice 
IS the first nolabid work 
in Italian prose. Scime of 
his lyrics, canzoni, and son- 
nets are masterpieces. 

Enough is known of 
l>ante's family background 
to establish that he came of 
an old and well-to-do 
family ; that he hud for a 
teacher Brunclto Latini, the 
most learned of contem- 
porary FToienlincs ; and 
also that as a young man 
he look part m several 
military campaigns. Ke 
became chief magistrate of 
Florence, and this brought 
him into contact with 
princes and even with the 
pope, whom he visited in 1 302 in connexion with 
a local political feud. During his absence enemies 
obtained a sentence of exile against him, with con- 
fiscation of his property and a threat of burning 
if captured alive. From then onwards until his 
death he wandered from the court of one prince - 
ling to that of another. He had a wife, Gemma 
Donati, and a family; they did not accompany 
him into exile. He makes no mention of Gemma , 
in his works, but in both verse and prose he 
continually revived the memory of the lady 
Beatrice, whom he worshipped from a distance; 
she was married, and died young. The Vita 
Nuova is verse in a prose setting — or prose 
decked out with verse. It is a memorial to 
Beatrice, and relates the course of Dante's 
platonic love for her. The Convivioy or Banquet, 
is a continuation of the Vita Nuova. Beatrice 
becomes the symbol of philosophy. 

It is, however, the stupendous achievement 
in La Divina Commedia which places Dante in 
the category of Homer and Shakespeare, and 
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makes him a successor of the poets of classical is written in a narrative style which moves 
antiquity and of the Old Testament prophets, rapidly to a well-founded conclusion. Boccaccio 
The whole work is divided into three parts: wrote also two epics and the Tesiad 

L'Jnfetno, U Purgatorio, and // Paradiso, It is (or story of Theseus). Chaucer based his 

a spiritual allegory in which Virgil conducts Troilus and Crcscyda on the former; from the 

Dante through Hell and Purgatory towards the latter he took his Knight's Tafv. 

Earthly Paradise, from which Beatrice leads him 

on to an anticipation of the vision of supreme Lorenzo de’ Medici 

beatitude in the Empyrean Heaven. The Academy at Florence fostered the study 

Here is the whole religious philosophy of the of the Latin and Greek classics, and Lorenzo 
Middle Ages presented with superb artistry, a de' Medici (1448 -92), its rich and intelligent 
pregnant conciseness of style, a perfect balance patron, besides encouraging others to write was 
of thought and language, and a harmonising himself a graceful poet. When the German 
of the new Italian tongue which the poet brings Gutenberg invented printing about the middle 
to complete maturity. of the 15th century. Italy became the head- 

Dantc can say in a few words what another quarters for the printing of all the books that 
poet would take many lines to say. His achieve- mattered. Thus the Renaissance, or “ re-birth " 

ment is the greater because he was not satisfied of learning, first took place in Italy; afterwards 

to accept any existing metrical form for it, it spread through France into Spain, Holland, 
but invented his own -the wonderful /crzA-r/VAir/. Germany, l-ngland and other countries. The 
lines of ten or eleven syllables arranged in sets importance of this movement is that it was the 
of three. The middle line of the first group mainspring of modern Western culture, 

rhymes with the first and third lines of the Lorenzo dc’ Medici’s favourite companion, 
second, the middle line of the second rhymes with the scholarly Poliziano (1454 94), was the first 
the first and third of the third group, and so on. to write a play in Italian on a secular subject; 
At the end of a canlo, to round it off, there is an Orjeo is lyrical tragedy, set to music, and it is 

extra line rhyming with the middle line of the the forerunner of opera. Count Matteo Maria 

preceding group. Dante called it “ CT^mmedia ” Boiardo ( 1434 94) wrote Orlando Innaniorato, a 

because in the classical tradition every story delightful large-scale romance of chivalry, which 
which ends happily is a “ comedy.” 

Petrarch and Boccaccio 

rranccsco Petrarch (1304-74) is the 
greatest lyrical poet in the Italian language. 

His fame rests on his Canzonicrc, a collec- 
tion of exquisite lyrics, canzoni, and sonnets 
which bring Italian measures to their finest 
technical perfection. Several of these 
poems arc dedicated to Laura, a lady whom 
he loved and revered from a distance as 
Dante loved Beatrice. 

Giovanni Boccaccio (1313 75) is the 
third of this great triumvirate of Italian 
letters. He is famous the world over for 
II Occamcrone, m which seven ladies and 
three gentlemen, to escape the horrors of 
the plague in Florence, retire to a house in 
the country and beguile the lime by telling 
stories for a period of ten days. These 
stones are highly entertaining, and at times 
improper, but few of them were of Boccac- 
cio’s own invention, and the licentiousness 
lies in the original source. 

The importance of the Decameron, apart 
from its sheer entertainment value and the 
fact that it was the first work of consider- 
able size in a perfected Italian prose, is that 
with it modern fiction came into being. 

None is better than Boccaccio at telling a 
tale. The introductory passages are little 
masterpieces, characters are delineated 
with great skill, and the whole work 



RENAISSANCE WRITERS. The portrailii ot these 
great figures, Petrarch (left) and Boccaccio (right), were 
painted by Andrea del Castagna and were originally in 
the convent of St. Apotlonia. The two men were close 
friends, and shared a deep admiration of Dante 
National Museum, Florence : photo, Afinarl 
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was ihe highest verse achicvcmenl of the century. 
Orlando is better known as Roland, the “ preux 
chevalier ” of Charlemagne's court; he was also 
the hero of Mor^ame the forerunner 

of modern burlesque poetry (not without its 
serious side), by Luigi Pulci (1432 87). 

Another humorous poet who should be noted 
is Francesco Berm (1497 -1535), who had an 
amazing mastery of language. Jacopo Sannazaro 
(r. 1458 1530) is famous as the author of a 
pastoral romance in prose and verse named 
Arcadia. In Francesco Guicciardini (1483- 
1540) Italy found her First great historian. FIc 
records events in Italy during his lifetime. 
Guicciardini was a patriot, and he was also a 
forthright realist. 

Baldassare Caslighone (1478 1529) wrote the 
famous Corte^iano or Cou/ticr, a picture of high 
society in excellent prose. I rom Giorgio Vasari 
(1512 74) came the Lives of Great Painters., and 
Bcfivenuto Cellini (1500 71) has given us one 
of the few great autobiographies in literature, a 
work of absorbing interest that bears the stamp 
of objective truth. 

Machiavelli and Ariosto 

Few' writers have been more disliked than the 
Florentine, Niccolo Machiavelli (1469 1527). 
His best-known wa^rk is Jl Principe ( I'hc Prince), 
which should be read in conjunction with his 
Discourses on the First Decade of Titus iJvius, 
from which it is a development. The Art of Wat 
is a practical treatise. The History of Florence 
is commentary rather than history. Machiavelli 
looked for the regeneration of Italy, the expul- 
sion of the foreigner, and the establishment of a 
strong, umlied rule. As a solution of his main 
problem he imagined a prince as figurehead, 
surrounded by wise and determined advisers who 
would stop at nothing in their struggle to 
achieve freedom and good administration. 
Regarded from another angle. The Prince 
may seem a diabolical book, a manual for 
unscrupulous tyrants. 

In the same period lived Ludovico Ariosto 
(1474 1533), whose Orlando Furioso is an 
imperishable work of poetic imagination which 


places him next after Dante among Italian poets. 
This romantic epic .shows, as a subsidiary epi- 
sode, Orlando (Roland) being driven mad 
{furioso) by his unrequited love for the lady 
Angelica, who loves and is beloved by his friend 
Rinaldo. It is, in a sense, a sequel to the Orlando 
Inuamorato of Hoiardo, but we have now a 
master-craftsman elaborating the theme in a 
succession of thrilling episodes of chivalry. The 
interest is shifted to a new pair of lovers, from 
whom the house of Este, whom the poem 
glorifies, traced their descent. 

Torquato Tasso 

From Ariosto to Torquato Tasso (1544 95) 
IS not a great step in time. Lasso’s Gerusalenime 
Lihcrata. dealing with the capture of Jerusalem 
by the Crusaders, is a chivalrous epic which 
glorifies Italy as the centre of Catholic Christen- 
dom. Tasso's genius first revealed itself ^t the 
age of 18, when he produced a roman tic\ epic, 
Rinaldo, inspired by Boiardo and Ariiosto. 
Later he wrote the exquisite Aniinta, whicl^ was 
the first important pastoral drama in poetry and 
had inllucncc on the development of opera. 

The old conimedia dell' arte, or comedy of 
masks, had persisted from the time of the 
Romans, fhey had inherited it from the Greek 
countryfolk who worshipped the wine-god 
Dionysus with mime and song. T he stories were 
traditional, and there were stock characters, 
including Columbine, Harlequin, Pantaloon, 
and Punchinello: the speeches were oflen 
impromptu. Count Carlo Chv/i (1720-1806), 
in a series of fairy-tale fantasies, embodied the 
true spirit of the co/titnedia delP arte, which had 
ncvei before taken literary shape. Meanwhile 
the musical drama had begun in earnest with 
Pietro Metastasio (1698 1782), in whom the 
qu^^lities of poet and dramatist were happily 
blended. Among his plays the most successful 
were Achille in Seiro, Clemenza di Tito^ and 
Attilio Rci^olo. 

The lirst Italian dramatists to achieve a 
European reputation were Carlo Goldoni (1707 - 
93) and Count Vittorio Alficri (1749-1803). 
Goldoni drew his characters from life, providing 



Niccolo Machiavelli Ludovico Ariosto Torquato I'usso Vittorio AlHeri 
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Alessandro Munzoni Giacomo Leopardi 

them with witty and vivacious dialogue. Of his 
comedies, the best known are La Hottc^a Ji 
Caffc\ Pamela Nubile, (Hi Innamorati, // 
Buf'iardo, and La Locandtera. 

Al fieri is the greater dramatist, and he was 
also, in his passionate desire for liberty, the 
herald of a new Italy. He wrote a score of 
tragedies inspired by the revolutionary spirit; 
i>utstanding are Saul, Mynha, Abel, Philip the 
Second, and The C'onspii acy of the Pazzi. 

The poet Vincenzo Monti (1754 1828) reflects 
the fluctuating emotions of his day. Monti was 
an impressionable man, one day swayed by the 
passions ol* the moment, next day capable of a 
Danlesquc objectivity, lie wrote thundering 
verse against superstition, and impressive odes 
in favour of llaluin unity. The only two names 
which can be mentioned with that of Monti aie 
IJgo 1 oscolo (1778 1827) and Ippolito Pmde- 
monte (1754 1825), lesser poets but by no 
means unimportant. 

C OLint Alessandro Manzoni (1785 1873) is the 
greatest Romantic novelist of Italian literature. 
As a religious man and icactionary, he is an 
antidote to the scepticism and liberalism of 
Monti and F oscolo. Manzoni wrote tine poetry, 
two remarkable tragedies, and a number of 
moralistic essays. But it w'as the novel I Proniessi 
Sposi ( The Betrothed) which established his 
fame (1825 27). The theme is simplicity itself; 
the love of Renzo and Lucia interwoven with 
the tragic story of a nun against a colourful 
17th-century background. 

From Blank Verse to Polities 

C ount Ciiacomo L.copardi (1798 1837) is the 
greatest Italian poet since 1 asso ; as a lyricist 
he is supreme, and his blank verse is un- 
equalled. He IS also the master of a beautiful 
prose style, seen in his essays, dialogues, letters, 
and aphorisms. Contrast is provided by Giu- 
seppe Giusti (1809-50). He excelled in satire, 
writing in an easy humorous style, usually in the 
Tuscan dialect. Gioacchino Belli (1791-1863) 
is somewhat obscure; he used the Roman 
dialect to depict the life of contemporary Rome 
in some 2,000 sonnets, each a lively miniature. 


Luigi Firundellu Benedetto Croce 

In drama Giovanni Battista Niccolini (1782- 
1861) IS the outstanding figure, llis tragedies 
are infused with a noble patriotism and idealism, 
Arnaldo di Bicscia, his finest work, is a challenge 
to the papal power, poetic rather than dramatic ; 
it was never intended for the stage, and is over- 
long to be performed. Antonio Foscaiini is 4hc 
most successful of Ins other plays. Silvio Pcllico 
(1788 1854) is remembered for one moving 
autobiographical volume, Le Mie Priyioni, and 
for his Tiancesca da Rimini ; and he wrote 
othei plays. 

During the same period Giuseppe Ma/zini 
(1805 -72) wrote on political subjects, as one 
would expect of this patriot; and also on the 
arts. Another political writer was the priest 
Vincenzo Gioberti (1801 52), a l^latonic idealist 
who valiantly endeavoured to reconcile science 
and religion. 

Advent of the Moderns 

Most important as the forerunner of the 
modern school was Giosue Cardticci (1836 
1907), in whom are the best qualities ofClassicism 
and Romanticism combined dignity and shape- 
liness invigorated by enthusiasm and original 
thought. F3e wioie noble poems and scholarly 
prose. Giovanni Pascoli (1855 1912), though 
uneven, rose to occasional greatness and was 
deservedly popular. 

Among the novelists Antonio Fogazzaro 
(1842 1911) wrote with a sense of spiritual 
values, under the influence of Manzoni. Piccolo 
niondo antico, II Santo, and Danielc Cortis are 
his most notable books. Belter known is 
Giovanni Verga (1840 -1922), the Sicilian novel- 
ist. The powerful / Malavoylia and Maestro 
Don Gcsnaldo, and several of his sketches and 
short stories, including Cavallcna Rusticana, 
were translated by D. H. Lawrence. 

Matilde Serao (1856-1927) has been very 
popular ; II pacse di Cuccaiznci, II ventre di 
Napoli, and I'antasia are her best novels, written 
in impressionistic style. Grazia Dcicdda (1875- 
1936) wrote vivid stories with a Sardinian back- 
ground, notably // vecchio della monta^na (1900) 
and Ccncre (1903). 
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In more recent Italian literature the pictur- 
esque figure of Gabriele d’Annunzio (1853 
1938), Prince of Monlenevoso. lowers over all 
others. Brilliant alike in verse and prose, though 
it has been objected that he is wanting in the 
creative gift, d'Annunzio revivified Italian 
literature. His first volume of verse, Piimo 
Vtre (1879), appeared while he was a schoolboy 
and was highly praised. Canto Nuovo ( 1 882) and 
Terra l^rr/^/nc (1883) contained lyrics of in- 
toxicating beauty and passion. In Intermezzo 
di Rime (1884) d'Annunzio showed a volup- 
tuousness which some of his critics regarded as 
an unworthy mfliiencc. He invented the “ rima 
nona,” an Italian variant of the Spenserian 
stanza, ft was, indeed, his instinct for formal 
beauty which, generally speaking, curbed the 
luxuriance of his imagination and saved him 
from mere extravagance. 

Fjays and Novels 

Tic turned to play-wriling in 1897, with a 
onc-act fantasia. La Citta niotia, a tragedy in 
the classic manner, was written for Sarah 
Bernhardt, and La Gittconda (1898) for t leanora 
Duse. His finest work, however, is in Dancesca 
da Rimini (1902) and the rustic tragedy La 
I'i^lia di Jorio (1904). He wrote in hrench Le 
Martyre de S(. Sehastian (1911), for which 
Debussy composed the music, and Parisina 
(1914), with music by Massenet. 

D’Annunzio's novels had a somewhat wider 
public than his poems and plays. Starting in 
1889 with // Piacero (The C hild of Pleasure), he 
made a sensation which was repeated with 
U Innocentc (known as The Intruder), Giovanni 
Episcopo, II Trionfo della Morte, Le Vert^ini 
delle Roree, and H Fuoco. Forse che si^forse che 
no (1910) showed his interest in aviation. Iai 
N ave (1908) is non-liclional propaganda, urging 
Italy’s development as a sea-power. 


Less colourful but more infiuential outside 
his own country, Luigi Pirandello (1867-1936) 
was one of the world's most original dramatists. 
A Sicilian, he became a schoolmaster and wrote 
verse, short stories, and novels which had a 
restricted appeal. He began writing plays in 
1912, with moderate success. It was not until 
1921 that he achieved his reputation, with Six 
Characters in Search of an Author, which was 
translated into several languages and played all 
over the world. Best known of his other plays 
are Henry IV and As You Desire Me. He also 
wrote one-act dramas; The Man With a Flower 
in his Mouth is most poignant. In 1925 he 
founded his own theatre in Rome, and took his 
plays on tour in Liirope, Their success created 
a public for his novels, of which The Outcast, 
One, None and Ten Thousand, and The Naked 
Truth should be noted. Of his short stories, a 
selection is available in English translation, in a 
volume entitled Ret ter Think Twice Alxhit If. 
fn 1934 Pirandello was awarded the Nobel mrize 
for literature. \ 

Modern poetry has been mfluenccd' by 
Filippo Marinetti (1878 -1944), who founded 
Futurism in 1909. The far-reaching inllucncc 
of Benedetto C'roce (1866 1952) has been an 
important factor in modern thought. Certain it 
IS that he stands head and shoulders above his 
contemporaries in the interpretation of history, 
in criticism, and in philosophy. His Aesthetic 
is a fundamental work, expounding his famous 
theory that all art is akin to lyrical intuition. 
This work and that of Giovanni Gentile 
(1875 1944) arc two of the highest peaks in 
the philosophy of interpretation. Gentile's 
particular contribution is his Theory of the Mind 
as Pure Art. Like Croce, he was influenced by 
Hegel. fhe Fascist revolution dried up the 
springs of literary inspiration, and the new 
inspiration has not yet had lime to make its mark. 


LESSON 10 

German — I : Early, Classical, and Middle Period 


G HUMAN literature goes back to a period of 
Old High (rcrnian which began m the 
8lh century and ended in the llth. 
7'hcn came the Middle High German (or 
Medieval) period lasting until the 16th century, 
followed by the Modern High German period, 
which may be subdivided into an early period, 
sometimes called the German Renaissance, 
lasting up to the end of the 1 7th century, the 
Classical period, occupying the 18th century, 
the Romantic period of the early 1 9th century, 
and the late period. From the Old High 
German period, only a small amount of religious 
literature and some fragmentary lays remain. 
The Middle period saw the rise of the 


Spielmann, or wandering singer, through whom a 
secular literature came into being. 7'his literature 
took three mam forms: the national (or 
popular) epic, the court epic, and the lyric, or 
Minnesan^. At first- the influence of f rench 
literature was strong; the first purely German 
popular epic was Kdnig Rothcr (c. 1 1 60), which, 
like much of contemporary literature throughout 
Europe, introduced scenes from the Orient, 
inspired by the Crusades. 

Among the world's greatest epics is the 
Nibclungenlied (Lay of the Nibelungs), which 
dates from the end of the llth century. The 
story, based on various sagas which deal with 
the hero Siegfried, has become familiar through 



German : Early, Classical, and Middle Period 


Wagner's Rin^ cycle. Complementary to the 
Nibelimgenliecl is the epic of Gudrun, and there 
IS also a group known as the Heldenhuch, based 
on old sagas which had Dietrich (Theodoric the 
Goth) as hero. The court epic, similar to the 
French “ roman courtois,” centred upon the 
Arthurian legends. Hartmann von der Aue, 
Wolfram von Fschcnbach, and Gottfried von 
Strassburg were the most important poets. 
Hartmann, under the influence of Chretien de 
Troyes, wrote Der arnie Heinrich and Iwein, 
fresh and shapely romances. Wolfram, author 
of Par: ival {'dboui 25,000 lines), is the greatest of 
medieval German poets and the greatest Euro- 
pean poet before Dante. Gottfried’s Tristan is 
another masterpiece of medieval literature. 

The Minnesang 

The Minnesang was derived from the 
Provencal lyric in form and content. Notable 
among the minnesingers was Wallhcr von der 
Vogelweide (c. 1170 c. 1228). His Unter den 
Ltnden is among the treasures of medieval 
Ciermany, Later, the courtly minnesingers 
were replaced by the “ meistersingers,” who 
learned their art in schools, according to 
formula. In another vein, the most famous 
satiic of its period, the Narrcnschiff of Sebastian 
Brandt (1458 1521), appeared in 14^4. 

In prose, the Schwank, or humorous anecdote, 
was most popular ; sometimes a number of 
these were collected round a central figure, as 
in I'yl Lnli'it\piegel (1515). Beast fables were 
common ; Rcinke de f a version of the 
Ronufn de RenaiK appeared in 14^)8. 

Religious Writings 

Mysticism in Germany began with Mcister 
hckhaidt (r. 1260 c. 1327), Its essence was 
an intcn.scly personal communion with God, 
and it therefore contributed to the Protestant 
Reformation in requiring that the Bible should 
be made accssibic in the mother-tongue. The 
first translation from the Vulgate into German 
was published in 1466. Germany’s greatest 
man at this period was Martin Luther (1483 
1546). Luther wrote the most important of 
the polemical treatises on the Protestant side. 
The Catholic side had a doughty champion 
in the Franciscan scholar Thomas Murner 
(1475-1537), most brutal of satirists. 

Drama flourished during the latter part of 
the Medieval period, manifesting itself chiefly 
as scholastic comedy based on Latin models 
and as the Fastnachtsspiel, or Shrovetide play, 
a brief episode with a moral lesson, often 
treated humorously. Hans Sachs (1494 -1576), 
a cobbler of Nuremberg, had a considerable 
output of verse and drama, and was especially 
happy in his Shrovetide plays. 

There was a recrudescence of mysticism in the 
philosophy of Jakob Bdhme ( 1 575 1 624), 
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who.se influence is seen in the poet Johann 
Scheftler (1624-77) and later in the English 
William Blake. The Jesuit F'riedrich von Spec 
(1591 1635) and the Lutheran Paul Gerhardt 
(1607- 76) were among those who contributed 
most to the religious poetry which is the glory 
of the 17th century — the German Renaissance. 
A most important contemporary figure was 
Martin Opitz (1597-1639), whose Bach von der 
dcuischen Pocterey (1624) formalised German 
poetry as Boilcau was later to formalise the 
poetry of France. 

Spani.sh Influence 

I he novel .had originated in the 15th-century 
Volksbuch, of which the Historic von D. 
Johannen T'austen is the most inlcre.siing 
example. In the 17th century Spanish influence 
was supreme. The first of the Spanish picaresque 
novels, Lazariilo de Tormes. was translated in 
1617, and Don Quixote in 1625. The greatest 
German novel of the century is Der abenteuer- 
Hihc Simplivissinnis, by Hans Jakob Christoffcl 
von Grimmelshauscn (r. 1624 76). The critic 
Johann C'hrisloph Goitschcd (1700-66) tried 
to impose (he standards of the French classicists, 
but English naturalism triumphed and brought 
the German Renaissance belatedly to its clo.se. 
The first great German philosopher, Gottfried 
Wilhelm Leibnitz (1646 1716), contributed 
much to the grow'th of rationalism, which was 
one of the characteristics of the Classical age ; 
but he wrote mostly in I Tench and Latin. 
Friedrich Gottlieb Klopslock (1724-1803) was 
the first great poet of modern German literature. 
His vast religious work Der Messia.s, inspired 
by Milton's Paradise Lost, appeared in parts 
(1748 -73); im this his immediate reputation 
was founded. He was also a notable dramatist : 
three of his plays, influenced by the translation 
of Maepherson’s Ossian, glorify the early 
patriot Hermann. 

Klopslock was followed by Christoph Martin 
Wieland (1733 1813), poet, playwright, and 
novelist, who.se Agathon (1767) the first 
modern German novel ; written under the 
influence of Richardson, it shows the hero's 
p.sychological development against a classic 
background. Wicland's best-known work is 
the epic Oheron (1780), a rendering of the old 
French romance f/uon de Bordeaux, with 
additions from Chaucer and Shakespeare. 

Gotthold Ephraim Le.ssing (1729 81) will 
always be remembered for his unfinished 
critical essay Laokoon (1766), an attempt to 
define the spheres of poetry and the plastic 
arts. Of his plays, Minna von Barnhehn (1763) 
was the first really great comedy in the German 
language. 

Gottfried Herder (1744 -1803), a profound 
thinker, had one of the most original minds 
of his day. In 1773 he wrote, as the manifesto 
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the “ Si linn unil I^ranp " (storm and stress) 
movement, directly influenced by Rousseau, 
Von dcuischen Art imd Kiuist. This movement 
was preluded by the Goitinger I3ichtcrbund, a 
group of poets of whom Gottfried August 
Burger, the famous ballad writer (1747-^4), 
was the chief. Burger’s Lenorc became known 
throughout Europe. 

(lOethe 

The great (igtire of his age was Johann 
Wolfgang von Goethe (1749-1832). Outside 
Germany, Goethe’s reputation rests chiefly 
on his tremendous drama Faust (first part, 
1808 ; second, 18321. Mis works embrace 
almost every form of literature : essays, novels, 
poetry, history, drama, criticism. His genius 
was first revealed in lyric poetry ; the Sesen- 
heinwr Licder and the impassioned H^andcrcis 
Sturndied are deeply emotional masterpieces. 
Then came a play influenced by Shakespeare - 
Cot: von Fez /incltinf^cn (1773), and the novel 
Werthds Leiden, known in Fnglish as The 
Sorrows of Wert her (1774), which became 
popular throughout Europe. In Italy Goethe 
wrote Iphif^enie auf Tauris (1787), a superb 
adaptation of Euripides, which, with CiLinont 
(1788) and Tortiuato Tasso (1790), makes up a 
trio of great dramas. Wtlhelni Meisters 
Lefniahrc (1795 96) is a novel of serious 
purpose, showing how a romantically-minded 
young man learned to adapt himself to life. 
Years later Cioethe continued it in Wilhelm 
Meisters Wanderiahre (1821-29). Of his other 
works, Hermann and Dorothea (1798), a 
narrative poem in hexameters, has a simple 
perfection, and the novel Die Wahlverwandt- 
schaften (1809) is a psychological study in the 
classical manner. 

Schiller and Kant 

Second only to Goethe in importance is 
Johann C. 1 riedrich von Schiller (1759-1805), 
whose first play. Die Rduher (1781), a moving 
tragedy, embodies the spirit of Sturm und 
Drang.” By 1782 he had also established 
himself as an outstanding lyric poet. He 


excelled in philosophic lyrics and in ballads ; 
the glorious Lied von dcr CHocke (1799) is his 
highest achievement in poetry. Of Schiller's 
many plays, Kahale and Liebc (1784) was the 
first great tragedy of love in German drama, 
and Don Carlos (1787) was a sinking plea 
for freedom of thought. Schiller's dramitic 
masterpieces, however, arc the Wallenstein 
trilogy, Maria Stiiait, Die Jungfrau von Orleuns, 
Die Brant von Messina (written in the manner 
of Circek tragedy), and Wilhelm Tell ; these 
represent his later w'ork, fiom 1798 onwards. 

As a critic Schiller is most interesting in his 
Vher naive und sentimentidisehe Dteliiun^ 
(1795-96), in which he divided literature into 
two groups the “ naive,” such as is found in 
natural poetry and in the work of great geniuses 
like Shakespeare, and the “ sentimental,” 
which does not create but gives shape to things 
already in existence. 

The greatest philosopher since Descartes,, 
Immanuel Kant (1724 1804) was a rationalist 
who taught submission to the moral law'. The 
Kritik der reinen Veniuuft (Critique of Pure 
Reason) is his besl-known treatise (1781). 
Johann Gottlieb Eichte (1762 1814) was his 
most important disciple ; and I'riedrich von 
Schelling (1775 1854) expressed the meta- 
physical doctrines of Romanticism. 

The German Romantics 

One of the earliest Romantics was E'ricdrich 
Holderlm (1770 -1843), a gifted lyric poet who 
found his inspiration in ancient Greece. 
Hdlderlin, a passionate idealist, wrote splendid, 
though obscure, odes and hymns which have 
affinities with the Prophetic Books of William 
Blake ; Patmos is outstanding among them. 
His novel Hyperion is also noteworthy. 

In 1798 a little group of romantic writers 
was formed, its chief members being Friedrich 
von Hardenberg (1772-1801), who wrote 
as “ Novalis,” Ludwig Tieck (1773 1853), 
W. H. Wackenroder (1773 98), August Wilhelm 
Schlegcl (1767-1845), and his brother Friedrich 
(1772-1829). 

Novalis was a mystic whose genius finds 
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supreme expression in his Hynutcn an die 
Nacht, the rhapsodic prose of Die LehrUnge 
zit Sais, and the faery romance Heinrich von 
Ofierdingen. Tieck wrote romantic dramas 
which arc poetic rather than dramatic ; he 
was influenced by Calderon. He was also a 
novelist : the early William Lovell is Werthcr- 
ish, Franz. Sternhald (1798) and Dcr fimi^e 
Tischlcrmeistcr (1836) arc in the Wilhelm 
Meister spirit, and Der Aufruhr in den Cevennen 
(1826) is an excellent historical novel, showing 
that influence of Scott which was prevalent 
throughout Europe at this time. Tieck’s 
Novellen (short stories) and Marchen (fairy 
talcs) should also be remembered. Wackenroder, 
who was Tieck’s friend, wrote a stimulating 
little book on the arts. The Schlcgcls had 
a European reputation as critics, and produced 
volumes of essays. August began the translation 
of Shakespeare ; he also translated Calderon. 

The Heidelberg Croup 

A second Romantic school, known as the 
Heidelberg group, was founded by KIcmens 
Maria llrcnlano (1778 1842), Ludwig Achim 
von Arnim (1781 1831), and .1. .1. von Gdrres 
(1776 -1848), with wdiorn the Grimm brothers, 
Jakob (1785 1863) and Wilhelm (1786 1859), 
were assocuiied. Brentano and Arnim made 
an excellent collection of German Volksliedtr 
in Der Knahei Winuierhorn (1805 -8) ; its effect 
IS seen m lyric poetry throughout the century. 
The Grimms, w orld-famous for their Maichen, 
were scholarly philologists. Brentano wrote 
the allegory Ronumzen von Rosenet anz. (1852). 
Ainim developed as a historical novelist. 

I hey were now associated with Adelbcrt 
\on Chamisso (1781-1838), who came of an 
exiled French aristocratic family and was 
one of the most delightful lyric poets writing m 
German. C hamisso was author, too, of the 
popular Peter Sehlemihls witnde/ same Oesehiehte 
(1814), the fantastic story of the man who lost 
his shadow. 

Other Notable Romantics 

Other notable Romantics were Baron Joseph 
von Eichendorlf (1788 1857), a lyric poet with 
a true love of nature, who was also a novelist, 
author of Aus dem Lehen eincs Tan^enichts 
(translated as Memoirs of a (iood-for-Nothin^) \ 
Ludw'ig Uhland (1787 1862), famous as a 
ballad-writer in the true Volkslicd tradition ; 
the Austrian Nicolaus von Strehlcnau, or 
Ixnau (1802 50), a superb though pessimistic 
lyric poet ; Friedrich Riickert (1788-1866), 
a consummate artist, who drew his inspiration 
from Oriental studies; Wilhelm Miillcr (1794 
1827), one of the champions of Greek 
independence, who wrote a surprising amount of 
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lovely and sincere verse ; the Swabian Eduatd 
Mdrike (1804-75), whose lyrics have a restraint 
and simplicity which sets them apart ; and 
Annette von Ordste-Hillsholf (1797-1848), 
who wrote an epic of the Thirty Years War, 
besides nature poetry and religious pt)etry of 
real insight. 

Chief Figures in Drama 

In drama the chief figures were Zacharias 
Werner (1768-1823), whose somewhat turgid 
plays combine historic and religious interest ; 
Heinrich von Klcist (1777 1811). a great 
dramatic poet who was also a novelist ; and 
Franz Grillparzcr (1791-1872), an Austrian, 
some of whose masterpieces are based on 
themes from the Greek classics or from German 
history. Karl Irnmermann (1796 1840) experi- 
mented in kinds of drama and poetry ; his 
most memorable work is the dramatic poem 
Meilin. Linked with drama, one must remember 
the opera, in which at this time are the illustri- 
ous names of Gluck, Mozart, Beethoven 
(“ Fidclio ’■), Weber, Meyerbeer, and Wagner. 

The Romantic Novel 

Of Romantic novelists, Ernst Theodor 
Wilhelm Hofl'mann (1776-1822) is oulslanding. 
In Die Eliziere des Teutels, Phantasies tiicke, 
Nachfstucke, and Klein Zaelies, he revived the 
tale of terror which Monk Lewis had begun 
in I England ; he also wrote stories of a more 
normal kind, such as Dus Frciiilein von Sender i 
and the humorous Katcr Man\ Friedrich dc 
la Molte Fouque (1777 1843) was a popular 
but commonplace writer who lives by virtue of 
tw'o charming fairy stories. Undine and Sintumi, 
Irnmermann wrote Die Epiyonen (1836), fore- 
shadowing the novel of social purpose, and 
Miinchhaiisen (1838-9) ; this last contains an 
excellent short story of peasant life, Der 
O her hot, the first specimen of the peasant 
literature which was afterwards developed by 
the Swiss pastor, Albert Blr/ius, writing as 
“ Jeremias Gotthelf” (1797 1854), by Berthold 
Auerbach (1812 82) and Adelbert Stiflcr 
(1805 68), and by Peter Rosegger (1843 -1918). 

Historical Novels 

The historical novel had already won 
popularity, which the Wavericy Novels in- 
creased to a furore. Wilhelm Flauff, W. H. 
Haring V" Willibald Alexis "), Karl Spindler, 
and Heinrich Zschokkc wrote in the Scott 
tradition, which Alexis afterwards outgrew. 
Later, Gustav Freytag (1816 95) dealt with 
successive epochs of German history and also 
wrote novels of social purpose, and plays. 
Georg Ebers and Felix Dahns look their 
themes from antiquity. 
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Hi^inrich Heine Hegel 


T he ccnlral figure of the Young Germany 
movement was Heinrich Heine (1797 
1856), a Jew of working-class family. 
One of the sweetest singers in all literature. 
Heme won instant fame with buch clcr JJcdci 
(1827), which contains some of his loveliest 
lyrics ; Die Lorcfci, Die Gienac/icre, and Dit 
hist wic cine b/ume (Thou art like a flower) arc 
unsurpassed. He produced several other 
volumes, of which Die Nordsce is a cycle of 
sea poetry. Ana Troll is an enchanting talc 
with an allegorical meaning, and the Ronianzero 
contains his mature verse, noble and sincere. 
Heme also wrote excellent prose, of which a 
selection has been translated into t:nglish by 
Hermann Kesten (1943). 

Philosophy 

Of the German philosophers Georg Wilhelm 
Friedrich Hegel (1770 1831) is most important, 
but he wrote obscurely. The deep pessimism 
of Arthur Schopenhauer ( 1 788 1 860) is reflected 
in Romantic poetry, and his excellent prose 
style gives added importance to Die Welt ah 
Wide and VorMelliiniL (1819) and to his essays 
Parerga und Puialipomena. 

I xtremcly influential was Friedrich Nietzsche 
(1844-1900), who laid down the doctrine of 
individualism, carried to the point where the 
Superman should be dominant. Nietzsche 
wrote voluminously and was an artist in prose. 
His outstanding work. Also sptach Zarathustra 
(1883 -91), is the most important contribution 
to German literature at this period. 

Post -Romantic Novels 

Among the chief novelists in the latter part 
of the century was Gottfried Keller (1819-90), 
author of Der griine Heinrich, which was the 
last great Romantic novel in the tradition of 
Wilhelm Meister ; he was also a masterly 
short -story writer, as were Theodor Storm 
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(1817 88), W. H. Riehl (1823 97), Konriid 
Ferdinand Meyer (1825 96), and Paul Heyie 
(1830 1914). Heyse wrote several novcll 
his Kinder der Welt (1873) being most notev 
worthy. Katl Gutzkow (1811 78), leader ot 
the Young Germany movement, is besf 
remembered for Der Ritter von Geiste (1850-2), ' 
a social novel which attempts to represent a 
whole epoch. 1‘riedrich Spielhagcn (1829 
191 1) was excellent in this genre. Fritz Reuter 
(1810 74) was the most important of the 
provincial writers, using the “ Plaldeutsch ” 
dialect of Mecklenburg in his great novels, 
which have been compared with the work of 
Dickens. Theodor Fonlanc (1819 98) was 
the most influential of the realists. 

In drama C hristian F riedrich Hebbel (1813- 
63) was the first to write plays of psychological 
interest, forerunners of the work of Ibsen. 
Otto Ludwig (1813 65) was a realist, and 
excelled in novcl-wntmg as well as in plays. 
Ludwig Anzengruber (1839 89) chose his 
themes from peasant life in Austria. 

Dramatists 

Gerhart Hauptmann (1862 1946) began his 
career as dramatist in the late eighties, at first 
under the influence of Zola and later under 
that of Ibsen. He wrote a senes of plays on 
pathological subjects, had his lirst success with 
the realistic Die Weber (1892), and went on to 
psychological plays and fantasy, besides comedy. 
By 1914 Hauptmann dominated the German 
stage. His only rival was Hermann Sudermann 
(1857-1928), who had begun a new era of 
realism with Die Ehre (1889). Sudermann is 
best known in Ln gland for Die hohe Lied 
(Song of Songs, 1908). These two writers were 
fine novelists. There were other talented 
dramatists, including Frank Wedekind (1864- 
1918). In Austria, drama was worthily repre- 
sented by the Viennese Jew, Arthur Schnitzler 
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(1862- 1931), famous for his'one-aci plays and Blegies, 1923), a lurid apocalyptic vision of 

for Professor Bernhardi, and by the half-Jewish life, written while he was the guest of Princess 

Hugo von Hofmannsthal (1874-1929), who Marie Thurn at her Castle of Duino on the 
wrote lyric drama. Adriatic ; and the magical Sonette an Orpheus 

German lyrical poetry in the modern period (Sonnets to Orpheus, 1922), metaphysical, 
shows variety and originality. Most important even mystical, in content. Rilke also wrote a 
at the turn of the century were Freiherr Detlov remarkable Werther-ish novel, Malfc Uiurids 
von LiliencronC 1844 1909) and Richard Dehmel which has been described as ‘‘a great 

(1863-1920). Lilicncron was an innovator in symphony of fear.” Among the decadents 
diction; he had a lively impressionistic style, were Georg Hcym (1887 1912) and Georg 
Dehmel, a dynamic figure, was influenced Trahl (1887-1914) ; and Gottfried Bcnn (b. 
by the French Symbolists, but retained a 1886). a Berlin surgeon, is starkly realistic, 
passionate individuality ; he was also an 

excellent translator of Villon and Verlaine and Inipl-essionism and Expressionism 
of Chinese poetry. The impressionistic novel, a development 

Stefan George (1868 1933) produced much Zolacsque naturalism, is exemplified in 

work of great beauty and austere power, the work of Ernil Strauss, Hermann Hesse, who 

influenced by Malarme ; he was also responsible was awarded a Nobel prize in 1946, Hermann 
for translations of Shakespeare’s sonnets, and Stehr (1864 1940), Jakob Wassermann (1873 
of Dante, Baudelaire, and the Symbolists. Heinrich Mann (1871 1950), and his 

llis patriotic verse earned Nazi appreciation. brother Thomas Mann (1875 1955). The last 
rhe beautiful writing of Albert Momberl named, in his monumental symbolic work, 
(1872 1942) and Theodor Daubler (1876 1934) Bie ^aiihci her ^ {The: Magic Mountain, 1924), 
and the colourful poems of Max Daulhendey nsed psycho-analysis to indicate the moral 
(1867 1918) arc impressionistic, in strong degradation of the period just before the First 
contrast with the group of working-class poets, V^orld War in Germany, 

who included Karl Brogcr (b. 1886) and Gerril The leading expressionists in fiction were 

Fngdkc (1898 1918). Rene Schikele (1883-1940), Franz Kafka (1883- 

1924), Leonhard Frank, Kasimir Fdschmidt, 
Ihe Works of Rilke Alfred Dublin, and Franz Wcrfel (I8‘i0' 1945), 

Rainer Maria Rilkc (1875-1926), who was world-famous for The Son^' of Bernadette, 
born in Prague, is now lecognized as Germany’s DcibliiTs Berlin A/exundeip/atz, and the Perrud/a 
LM-ealest modern lyric poet, remarkable for Manns Hcnny Jahnn, are the first German 

subtlety of thought and for originality of form. novels in the manner of Joyce’s Ulysses, both 

Of his exqu.site poetry the first notable appearing in 1929. Werfcl was also a poet and 
expression is in Die IVcisse Fiirstoi (The White dramatist, author of the symbolic trilogy, 
r^rinccss, 1899, revised in 1904), an ceric poetic Spie^elmanch. Vicki Baum (b. 1888) 

drama in the manner of Maeterlinck. More published Me/rnhen im Hotel (Grand Hotel, 
imporianl achievements arc Das Stioidcnhnch ^'^her novels in the expressionist 

( ['he Book of Hours, 1905), a rhapsodic cycle ; manner. 

Sene Gedichte (New Poems, 1907 8), in which 1 xprcssionistic drama found its chief ex- 
sccncs and objects encountered on his travels ponenis in Georg Kaiser (1878 -1945) and 
stimulate the pod to re-create the past with Ernst Toller (1893 1939), who were Com- 
which they were associated ; the superb miinists. Kaiser’s best known plays are Die 
I'iinf Gesan^e (Five Hymns, 1914), under the Burger von Calais (1914), Von Morgens his 
influence of IJolderlin, which marked the Mitternachs (From Morn to Midnight, 1916), 
outbreak of war ; the Dnineser Elegien (Dumo and Gas (1918- 20). The works of Toller, a 



Gcrhnrl HAiiptmann Hermann Siidcrmann Arthur Schnitzicr Rainer Maria Rilke 


Foreign Literature 


1796 

polilical refugee from J933, have been widely 
translated. His best^known plays are Masse- 
Mcnsch (Masses and Men, 1921) and Die 
Mascliinensturnier (The Machine Wreckers, 
1922). Violence and abnormality give a 
distorted efl’ect to the work of such expressionists 
as A molt Bronnen and Oskar Kokoschka. 

Other Aspects 

The historical novel has continued to be 
important, in its modern form. Guido 
Kolbenheyer, a mystic, is at his best in a trilogy 
on Paracelsus. Ricarda Huch, without doubt 
Germany’s foremost woman writer, brought to 
historical fiction a breath of vision, a psycho- 
logical insight, and a lyric style which turn 
her studies of Italian history and of the Thirty 
Years' War into prose epics. She also wrote 
excellent social novels, short stories, and lyrics. 
Stefan Zweig (1881-194.3) wrote the cinemato- 
graphic Marie Antoinette (1932), which made a 
successful lilm ; he was a lively biographer. 
Alfred Nuemann wrote the exciting Dcr Teufel 
(1926) and Koni^in Christina von Sehweden. 
Jud Siiss (Jew Suss) by Lion Fcuchtwangcr 
became a best-seller. Lmil Ludwig ( 1 881 1948) 
wrote successful novels and plays, but after 
his Goethe (1920) he devoted himself mainly to 
biography. 

The First World War produced another 
world-famous novel, Im Westen Nichts Neues 
(All Quiet on the Western Front, 1929), and 
Its sequel. Der H'etr ::nrnck (I'he Way Back), 
by FYich Maria Remarque. A more lasting 
reputation was won by Dei Streit nni den 
Sergeant en Grischa (1926- 7), by Arnold Zweig. 

F'nglish readers are familiar with the delight- 
ful child-stones of Finch Kastner (b. 1899), 
author of Emil iind die Detektive, and with 
Hans Fallada's 0893-1947) poignant Little 
Man, What Now 

01 the thinkers, Oswald Spongier (1880 
1936) propounded the decay of Western 
civilization and the coming of dictatorships 
in his Dei Unter^an^ des Ahendlands (The 
Decline of the West), much of which he 
afterwards recanted. 

Mein Kampf 

The year 1924 saw the appearance of that 
strange book, Mem Kampf, written by the 
Austrian Adolf Hitler (1889 1945). To a 
Germany that was still in despair after military 
defeat, and struggling to find a new soul. 
Hitler promised recovery and power through 
National Socialism. Never m history has so 
incohereni and ill-written a work produced 
Mich efTects. It touched the predatory and 
warlike instincts ol the nation, anu reanimated 
Its desire for revenge and domination. It was 
supplemented by Alfred Rosenberg (1893- 
1946), who in The Myth of the 20th Century 


provided the elaborated reasoning lacking in 
Hiller’s elemental and elementary work. 

The Nazis immediately began a liquidation 
of all writing which did not suit their fanatical 
creed. The burning of the books began. It is 
thus described in an official publication : 

The fire of the pyres which flared up in German lands 
in May 1933, is to us a sign and a symbol of an 
inflexible will to purity. 

The Prussian Academy of Arts was purged 
of men of liberal, humanitarian, or democratic 
tendencies, and, of course, of all Jews, it was 
renamed the German Academy of Literature, 
and Stefan George was asked, but refused, to 
become president in place of Heinrich Mann, 
who had left Germany. A decree of September 
22, 1933, set up a very strict control of all the 
arts under Dr. Goebbels (who had himself 
failed as a writer). A list of forbidden books 
and authors was issued ; it included Fleinrich 
Heine, because he was a Jew. It is interestihg 
to compare this with what had happened tin 
the U.S.S.K. aficr the Russian Revolution. In 
Russia literature recovered and began \o 
flourish ; in Germany it all but died. Of th^c 
established writers Stefan George remaincif 
somewhat apart from the new order ; Cierhari 
Hauptmann, Ernst Wicchert, Frnst .lunger, 
Ernst Bertram, Rudolf G. Fhnding, Ina Seidel, 
and Agnes Micgcl continued to lind favour. 
Lrwin Guido Holbenhcycr became popular. 

The “ Blubo” School 

The younger generation pioduccd work of 
the true Na/i lone and ideology. One of their 
theorists. Walthcr Darrc, look the motto 
“ Blut Lind Boden ” (Blood and Soil), and from 
it sprang the “ Blubo ” school of writers, who 
emphasised the importance of (German) blood 
and (German) soil. Friedrich Griese (b. 1890) 
and Ernst Wicchert (b. 1887) were leading 
exponents of the “ Blubo ” novel. Expansionist 
dream-fantasies of Nordic supremacy and worM 
power entered into novels, short stones, verse, 
and plays. Histones were rewritten to accord 
with the new credo. 

It is to the emigre writers’ works that one 
must look for the best that was produced 
between 1933 and the end of the Second 
World War. This includes the Behemoth of 
Franz Neumann, a profound study of the new 
Germany and the Nazi creed. 

Briefly surveying German literal uie of the 
post-war period, we may cite Anna Seghers and 
Johannes Becher as two writers who represent 
the East Germany school of Marxist writers, .n 
Western Germany the neo-expressionist writer 
Gottfried Benn leads new writing. Holthusen is 
a new Rilke, R. A. Schroder continues the Prot- 
estant Christian tradition, and Ernst lunger’s 
prose presents a new Stefan George. Roman 
Catholic writers wield increasing influence. 
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LESSON 9 

Russian Imperial Literature 


R ussian writing of the 10th lo 
the 15th centuries holds the 
essential material on which 
to base estimates of Russian 
character and psychology, with 
their various conflicting elements — 

Mongol, Tartar, Germanic, and 
Slav. There are few masterpieces 
in old Russian literature. One 
work deserving mention is The 
Campaign of Igor {c, 1186). It 
stands almost alone in that it is 
native, secular (as contrasted with 
a mass of ecelesiastical) poetry in 
narrative form. Not only is this a 
work of literary art, but it is a 
source book for contemporary 
customs, problems, and outlook. 

Between the famous Igor and the 
remarkable Aiitohhgraphy of the 
Archpriest Avvakurn ( 1 6 20-81 ) 
there is no very definite line of 
development. 

Formative FIcmeiifs 

The Russian language developed 
continuously and progressively ; 
this still goes on in our own times. 

Highly flexible and subtle, it is 
capable of tremendous energy and power, great 
elegance and sonority, while it covers the whole 
range of melody, delicacy, retincmcnl, and the 
picturesque. Us extraordinary ability to embody 
in one word a set of ideas or a whole tigure, 
together with a wonderful variability of the 
tonic accent, render it capable of almost every 
imaginable rhythmic combination, and make 
it the ideal language for the poet and for what 
is more common with the Russians than with 
us, the writer of poetic prose. 

An important element was the development 
of an intensely realistic outlook, with which went 
the elimination of any tendency to abstraction 
and the metaphysical or sentimental spirit. 
The complete absence of sentimentalism in 
Russian literature often strikes the English 
reader as a little too brutally positive. In some 
writers, the realism goes so far as to bring 
scepticism and irony to the point of melancholy, 
and even to that curious and essentially Russian 
mysticism which Dostoyevsky was to show to a 
remarkable degree in a later age. These two 
elements- -the language and the realistic out- 
look — both traceable from the earliest limes, 
make Russian literature what it is. 

The originality of the Russians lies not in 


the creation of new forms but in an 
intense application of individual 
genius combined with creative forces 
outside the field of literature. The 
Russians were content to accept 
well-tried forms from outside 
sources : especially from the Italian 
Renaissance and from the French, 
but also from the Germans and the 
Poles. Modern Russian literature 
is usually dated from the 17th T8th 
century. Mikhail Vasil levich 
Lomonosov (1711 65) followed the 
French classical tradition ; Karam- 
zin (1765-1826) and Zhiikoiski 
(1783 -1852) were populariscrs, 
with their essays and translations. 
Ivan Andrcicvich Krylov (1768 - 
1844) was the great fabulist; he 
began his reputation by translating 
the work of La Fontaine. 

Pushkin 

For many, the supreme name 
in Russian literature is that of 
Pushkin (1799-1837). Alexander 
Sergievich Pushkin read widely, 
listened carefully to his elders, 
began to write critical essays and 
verse, and decided he would make writing his 
life’s occupation. At the age of 19 he caused 
deep interest among his friends with his 
romance Russian ami Luchnila. His outstand- 
ing works are The Captains Daughter and his 
inimitable short stones, such as The Queen 
of Spades. Great as his prose works are, his 
poetry is that by which he will be remem- 
bered. His principal work is Eugeni Onegin, 
a novel in verse ; his great tragedy was Boris 
Godounov. The essential humanity of his 
writings gives Pushkin a universal appeal which 
is as strong to-day as when he wrote. 
Pushkin had a worthy successor in Mikhail 
Yurcvich Lermontov (1814-41), master of lyric 
and dramatic poetry, mostly inspired by the 
legendary beauty of the Caucasus. The Demon 
has been translated into English, as has his 
novel The Hero of Our Times. 

Gogol 

Of this period, too, is Nikolai Vasilievich 
Gogol (1809-52), whose satirical epic Dead 
Souls, written in a prose that is ornate and 
elaborate, was to be the foundation of the 
realistic novel in Russia. It is a humorous, 
picaresque novel and at the same time a social 
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satire with political implications. In Dead 
Soiilx, while ostensibly chronicling the adven- 
tures of a rascal and vagabond, Gogol gives a 
very realistic survey of actual conditions among 
the serfs, in which there is behind the facade 
of the comic and hearty a deep sadness and pity. 
Gogol is also famous for plays, the most popular 
being Revisor (i.c. Inspector^ published in 
Fnglish as The Government Inspector) ; and 
for Taras Butha, an epic tale of the Cossacks. 
He wrote other works that are too essentially 
Russian to be translated. 

The Great Age 

From the publication of Pushkin's first work 
in 1820 to the Revolution of 1917 roughly 
one hundred years is considered to be the 
great age of Russian literature. It was an 
age in which the novel dominated both poetry 
and drama excepting always Pushkin's work. 
Nikolai Alexcivjch Nekrasov (1821-77) was 
the most important radical, or “ left wing,” 
writer and editor of the middle period of 
the century. Adored by the people and the 
revolutionary intelligentsia, he was detested by 
the aristocracy and officialdom. His review 
Sovreniennik (The Contemporary), although 
mainly radical, attracted all the best writers. It 
was in it that he lirsl began to publish his own 
verse ; and on it his fame rests. Nekrasov’s 
influence on political thought is not forgotten 
to-day in the IJ.S.S.R., but that alone would 
not have won for him the sure place he has 
in the national literature. His poetry is 
vigorous and realistic, with astonishing verbal 
felicity. Of all his work, it is largely due to 
The Pedlars and Who Can be Happv and Ftee in 
Russia '/ that Nekrasov stands head and shoul- 
ders above his contemporaries. He remains the 
giant of the satirical epic. There is a good 
translation of Who Can Be Happy, and also of 
another fine poem, The Red-Nosed Frost. 

Outstanding Poetry, Drama, and Prose 

Alexander Nicolaevich Ostrovski (1823 -86) 
is the outstanding dramatist of his period. He 
did not so much create characters as write for 
“character actors,” for his people are presented 
as types rather than as analysed individuals. 
Few dramatists excel him in his own field. His 
plays, like most Russian plays, are undramatic 
by English standards and they are not much 
concerned with plot, though they arc admirably 
constructed for acting. His greatest work - 
and it is one of the masterpieces of Russian 
literature— is The Thunderstorm. This is a 
piece of dramatic poetry which alone would 
place him among the immortals. It was 
translated by Constance Garnett in 1899. 

While Nekrasov and Ostrovski exemplify the 
best in poetry and drama, it is to the prose 
writers that one turns for the really great 


literature of the 19th century. Ivan Sergievich 
Turgenev (1818 -83) had the good fortune when 
a student to make the acquaintance of a 
Professor Pletnev who was an intimate friend 
and worshipper of Pushkin, and from Pletnev he 
imbibed an enthusiasm to follow (he classical 
tradition. Like Pushkin, he began as a poet but^ 
in spite of the appreciation of the critics, aban- 
doned poetry for prose and would never allow 
his early efforts to be republished. In 1846 
appeared his Sportsman s Sketches as a serial 
which attracted little attention ; when it came 
out in book form it brought him immediate 
fame. There could be no doubt in any reader's 
mind but that here was a great writer. One of 
the sketches, called The Bezhin Meadow, is a 
prose-poem so perfect in style and form that it 
IS an established masterpiece of the language. 

When Gogol died, Turgenev wrote a glowing 
appreciation in terms which displeased the 
authorities and cost him a month in prison and 
eighteen months' banishment. After it skctclies, 
short stories, essays, and novels came quickly 
from his pen. The most famous are A House\f 
Gentlefolk (1858), On the Eve (I860), FathAyS 
and Sons (1862), which excited controversy'; 
and, after he had left Russia and made his homi 
in Baden, Smoke (1867) and Virgin Soil (1877)! 
His short stories include Aysa, First Love, A 
Lear of the Steppes, and Torrents of Spring. He 
wrote an excellent play, A Month in the Country, 
which has achieved popularity in Britain 
Turgenev has a pure, straightforward style, and 
his work is appreciable in translation. 

The Genius of Dostoyevsky 

Of that strange, uncanny genius Feodor 
Mikhailovich Dostoyevsky (1821 81). it can be 
said that his chief works belong to all literature 
and to all time. Unlike his predecessor Turgenev 
and his contemporary Tolstoy, Dostoyevsky, 
though not a plebeian, had financial ditficullies. 
At the university he took a brilliant degree in 
engineering. He entered the army with a com- 
mission, but left it after three years to devote 
his life to literature. His faith was a humani- 
tarian socialism, and when his first novel. Poor 
Folk, appeared in 1845, Belinski and Nekrasov 
acclaimed it and announced that a “ new 
Gogol ” had arrived. 

His next book. The Double, baffled and be- 
wildered the critics, some of whom received it 
with derision. It deals with border-line insanity, 
and reached a profundity* of subtle analysis and 
psychological insight hitherto unknown. Sud- 
denly this highly sensitive man of genius had a 
dreadful experience. His extreme revolutionary 
views caused his arrest and trial and resulted in 
a sentence of death. With some others he was 
led to a square, half-stripped, in mid-winter, 
to be executed — a scaffold and hangman ready, 
a cart with coffins near by. He could not 
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underslaiid it at all. “ Is it possible that wc are 
going to be executed ?” he asked of a fellow- 
prisoner. At the very last moment they were 
reprieved. One of them lost his reason com- 
pletely. Dostoyevsky, an epileptic, was sent to 
Siberia for four years’ imprisonment, after 
which came three years' army service. 

Dostoyevsky returned stronger morally and 
more balanced in mind than ever before. 
Memoirs of the House of Deaths a work of 
extreme realism, was the first fruit of his im- 
prisonment, to be followed by an intensively 
creative period in which novel quickly succeeded 
novel — Clime ami Punishment, The Iihot, and 
The Possessed, to mention only three, each a 
masterpiece — until in 1880, the year before he 
died, was published The Brothers Karamazov, 
In all his books Dostoyevsky is intensely pre- 
occupied with the Russian soul. He emphasised 
again and again that the strength of Russia lies 
in her faith in man and the rejection of super- 
stitions which would impair that faith. Apart 
from this, r')ostoycvsky’s place in world literature 
IS secure. As a background to all his work there 
is a humanitarian, socialistic philosophy to 
which is added a finely detailed knowledge of 
human nature and mental processes drawn 
chielly from his own experiences and his close 
observation of his fellow-men. 

Tolstoy 

One towering genius such as Dostoyevsky 
would suttice for an age, yet contemporary with 
him was Count Leo Nikolaevich Tolstoy (1828 
1910), a landed aristocrat who became a man 
of letters and social reformer, of literary rank 
equal to Dostoyevsky’s. From the time when he 
first he began to write, Tolstoy showed a remark- 
able faculty for imparting to all his work the 
air of absolute truth. In all of it one finds a 
fidelity which causes the reader to say This is 
not fiction ; it is life ! ’’ Tolstoy’s output was 
considerable — essays, criticism, philosophy, reli- 
gion. tales, sketches, educational works, drama, 
and novels. Much of it is now in oblivion, 
but the world reads with admiration his two 
finest novels Anna Karenina and War and Peace, 


Tolstoy's characters have the actuality of 
flesh and blood, with passions, virtues, and 
failings that he records with unequalled veri- 
similitude. These two books are “ slices of 
life ” in the truest sense. No writer is a more 
exact observer ; none can use words better to 
convey truth ; and none is more of a fanatic 
for the truth. It is this quality which makes 
Tolstoy a giant. To the Russians his name is 
one of the greatest. 

Philosophic Fathers of the Revolution 

The last half of the 19th century produced in 
Russia writers who were the philosophic fathers 
of the Revolution. While their works may be 
important politically, only one deserves to be 
included in a survey of literature, and that is 
Prince Peter Alexeivich Kropotkin (1842-1921), 
a man of science and letters and the leader of a 
school of anarchist thought of which he is the 
philosopher. Earlier writers are Mikhail 
Icvgravovich Saltikov (1826 89), a social satirist 
of pungent skill, and Sergei Timofeevich Aksa- 
kov (1 791-1859), author of the Family Chronicle, 
a work of much social importance, written in 
perfect prose. 

Ivan Alexandrovich Goncharov (1812-91) 
m his novel Oblomov, depicting an indolent, 
contemplative country squire, gave the word 
“ Oblomovism ” to the Russian language. 
Nikolai Semovich Leskov (1831 -95) was the 
author of Sohorvane (Cathedral Folk) and many 
short stories ; one of these, Lady Macbeth of 
Mtensk, is the subject of an opera by the 
modern composer Dmitri Shostakovich. There 
is Anton Pavlovich Chekhov (1860-1904), 
whose play The Cherry Orchard is known 
throughout the world, and whose other plays, 
Uncle Vanya, The Three Sisters, and The 
Seai'ulf have an assured place in that poetic 
drama which deals with the permanent clash 
between men of dreams and men of action. 
Chekhov also wrote short stories of great merit, 
and in his own day it was the stories which first 
brought him fame, though now it is on his plays 
that his reputation chiefly rests. In the plays, 
he avoided the intentional vagueness which 
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characterises his tales. His drama, though 
psychological, is never hesitant, and what in a 
less skilful dramatist would fail to convince by 
its seeming dreaminess in Chekhov’s plays holds 
the audience by the intensity of the interest. 

The tradition established in this grand age of 
Russian literature was continued by two notable 
realistic writers, Ivan Bunin (b. 1870)— awarded 
a Nobel prize, 1933 -and Alexander Kuprin 
(1870- 1938). Bunin’s fame rests on The 
SukhochL and The Gentleman from 
San Francisco. Several of Kuprin’s novels 


have been translated into English ; best known 
are The Duef The Bracelet of Garnets^ The 
Swamp, and Yama (The Pit). He is a master 
of the short story. Dmitri Merezhkovski 
(1866-1941) was the author of esoteric volumes. 
The Forerunner, a story of da Vinci, has been 
widely read in English. Following the sensation 
caused by Gorki, Leonid Andreyev (1871 -1919) 
came into vogue, first as novelist then as play- 
wright. In poetry, Alexander Blok (1880 1921), 
author of The Twelve, and Andrey Bely (ISSO'- 
1934), had tremendous inlluence. 


LESSON 13 

The Literature of the U.S.S.R. 


T in, Revolution of 1917 was an event which 
marked the end of an epoch and the 
beginning of a new age in what became 
the Union of Soviet Socialist Republics. It 
caused sharp lines of division among writers. 
One group, which included some popular but 
no great authors, fled abroad and gradually died 
out while still writing against the new regime. 
A comparatively small group of authors, includ- 
ing Gorki and Mayakovsky, openly joined the 
Revolution. 

Literature tended to become propaganda, 
and It IS a broad fact of literary history in 
general that whenever literature changes to 
propaganda, art is sacriliccd. Very few works 
of literary importance were produced during 
those first years of turmoil, war, famine, and 
social precipitation, and what did appear was 
the work of writers already established - Gorki 
and Mayakovsky, for example. But the tradi- 
tions were never abandoned. Writers still 
followed the 19th century Realists, Symbolists, 
and Romantics. They kept to the old forms. 
It was only the thought which changed. 

Carriers of Culture 

Those prc-Rcvolution authors who accepted 
the Revolution are of real historical importance, 
for they became the carriers of culture and 
literature from the great age to the new age. 
They carried over the old tradition and adapted 
it to the new circumstances. Among the most 
noteworthy is Alexei N. Tolstoy (1882 1945), 
once Count. His trilogy The Road to Calvaty 
portrays Soviet achievement and, with Sholo- 
khov's work, reaches the apex in liction. 
Another writer who has devoted his talents to 
the new order is Ilya Ehrenburg (b. 1891), a 
prolific journalist. His writings give the 
impression of haste, and thereby lose in solid 
worth. His novels kn a Moscow Street (1927) 
and The Fall of Pans (1942) probably represent 
his best work 


Other important writers from pre-Soviet days 
are Alexei Remizov, Mikhail Prishvin, and 
Evgeni Zamyatin. Zamyatin wrote a noviel 
called We, which the state considered to be 
politically unsuitable for publication m Ih^ 
Soviet Union ; they allowed it to appear abroad! 

Head and shoulders above all these was! 
Alexei Maksimovich Peshkov (1868 - 1936), \ 
known to the world as Maxim Gorki (the pen- ' 
name means bitter, and that word describes 
much of his work). Gorki wrote novels, plays, 
short stories, essays, and articles, lie was 
famous long before the Revolution. Of 
Gorki's works, those of his latest period arc the 
best : Childhood, In the World, My Universities, 
Reminiscences of Tolstov, ami Frai'men/s from 
My Diary. They are all in the old tradition and, 
like all his work, arc powerful docuinenis ot 
acute observation and truth. 

Revolutionary Poets 

Russia, like most of Europe, has experienced 
a decline in poetry since the beginning of the 
century, and since the Revolution there has been 
little improvement. An indehnablc malady 
seems to have struck poetry everywhere. Never- 
theless, in Vladimir Mayakovsky (1893 1930), 
Sergei Esenin (1895 1925), and Boris Pasternak 
(b. 1890) the Revolution found men of genius 
who continued the old tradition. 

Mayakovski's name was established before 
1917, but It was after then that he showed 
fullest development. He gave his work a truly 
revolutionary turn and thus attracted the 
admiration and encouragement of men in power 
who might not otherwise have noticed him or his 
verses. He became a propagandist for the new 
order ; having been a poet, he remained one. 

Esenin was for a few years far more popular 
among the masses, though at times his verses so 
lacked the revolutionary ingredient as to be 
frowned upon by authority. Most of his work 
IS lyrical, though m Pugachev he attempted 
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(without much success) to write an epic. There 
is great disillusionment with life in his last 
verses ; this ended in Esenin's suicide, an 
example which was followed five years later 
by Mayakovsky. 

Pasternak's poetry is more difficult, more 
complex, and has a deeper cultural background 
than that of Mayakovsky or Esenin. Me is now 
regarded as a better poet than cither, one of 
the greatest of the new age. There is freshness 
in his work, and a sparkle rarely found in 
that of his contemporaries. It is individual rather 
than revolutionary. 

New Age Dramatists and Novelists 

The theatre of the new age, though vast, 
must be briefly dismissed - because of its 
quality. In 1933 most Russian critics were 
bewailing the shortage of good new plays. 
Those written to a political pattern enjoyed 
popularity, for now the masses were able to 
go to the theatre, which they love. But those 
new plays were very poor theatre in comparison 
wit h the works of Osti ovsky, Andreyev, Chekhov, 
and Gorki, and poor enough compared with 
the works of lesser preceding dramatists. 
The government was perturbed and in 1934 
organized a competition in the hope of 
discovering more worthy talent. The result was 
a disappointment for everybody — not one play 
worthy of the pn/c was found in the Soviet 
llnion. By 1940 there was improvement. 
Encouraged by (he stale and by the lucrative 
awards awaiting them, new dramatic authors 
began to come forward. If masterpieces of the 
theatre arc not yet forthcoming, great promise 
has manifested itself in such writers as 
Kataev, who wrote Squeuing the Circle, 
A, Afinogenov (1904 1941), author of Distant 
Paint, Konstantin Simonov, and Alexander 
Korniechuk. Simonov's play. The Russians, 
was produced in London at tlie Old Vic. 
Korniechuk 's most successful plays are The 
Trout and Guerillas of the Ukrainian Front. 

The novel in contemporary Russia over- 
shadows every other literary form, though the 
short story sometimes runs it close. Isaac 
Babel (b. 1894) carried on the romantic tradition 
in works of merit, especially in his Red Cavalry. 


Vsevolod Ivanov (b. 1895), another romantic, 
wrote of his native Siberia in Armoured Train 
No. 14-69 and other dynamic works. His long 
novel (it runs to several volumes) The Adven- 
tures of a Fakir back on traditional realism. 
Konstantin Fedm (b. 1892) reminds one of 
Gogol in his slow-moving, elaborate novel Anna 
Timofevna, dealing with a w'oman's life of 
SLiflcrmg and sacrifice ; in Cities and Years 
he shows great literary talent and notable 
originality. Leonid Leonov (b. 1899^ has for 
his favourite theme the clash between village 
and town some of his characters are so subtly 
drawn as to remind one of Dostoyevsky. 

Two works of outstanding merit established 
the reputation of Venyamin Kaverin (b. 1902) — 
The Anonymous Artist and Fulfilment of Desires. 
Mikhcail Sholokhov (b. 1905) published in 1926 
his first great novel And Quiet Flows the Don, 
a work which, with its successors. Virgin Soil 
Upturned and The Don Flows down to the Sea, 
comes closer to Tolstoy's War and Peace than 
any novel of the period, and places the author 
among the best novelists of the new age. 

Proletarian Writers 

Under a movement sponsored by the state 
to encourage proletarian writers, output 
of books increased enormously. Literature 
expanded. By 1 940 the quantity of the literature 
of the new age in Russia had reached pheno- 
menal dimensions, and therefore any account of 
it must needs be incomplete. Here are some 
of the most important authors, many of whose 
works have been translated into English : 
Valentin Kataev {Forward, O Time !, Lone 
White Sail)^ P. Romanov {Three Pairs of Silk 
Stockings), M. Zoshchenko {The Woman Who 
Could Not Read, Ihe Wonderful Dog, and other 
volumes of humorous short stories), Ilya Ilf 
and Fugen Petrov, killed in action in 1942 
(collaborators in Diamonds to Sit On and The 
Little Golden Calf), Fedor Gladkov {Cement), 
Makarenko {The Road to Life), Yury Herman 
{Antonina), Semyushkin {Chukotka), A. Fadayev 
{The Nineteen and The Rout), r'urmanov 
{Chapayev), Serafimovich {Iron Flood), Pilniak 
{The Volga Flows into the Caspian, Mahogany), 
and Korniechuk {Rainbow).. 


LESSON 14 

Dutch, Scandinavian, and Finnish 


H olland has a rich medieval literature. 
The French “ roman courtois," here as 
elsewhere, produced a crop of imitations, 
but there were also native lyrics and religious and 
didactic poems. The mystic Ruiisrocc has 
become world-famous in translation. Drama 
took much the same course as in other countries ; 


there is a Dutch precursor of Everyman - 
Elderlyk. In prose, the theologian Erasmus 
(1467-1536) wrote copiously, but he used the 
scholarly Latin rather than the vernacular. 

The Renaissance quickened output. In the 
16lh century there is little of note, beyond plays 
and translations from the Psalms. The 17th 
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ceiilury, however, was a great period. Of the 
many writers who graced this Golden Age, five 
stand out. Pieter Hoofl (1581-1647) wrote 
lyrics and some magnificent plays ; he was 
also a historian. He had travelled widely in 
France, Germany, and Italy, and was under the 
influence of Italian culture. His own influence 
upon his contemporaries was immense. 
Gerbrand Brcdcro (1585-1618), a shoemaker's 
son, became a poet and dramatist who pleased 
the popular taste ; his best-known play is The 
Spanish Brahander. Joost van den Von del 
(1587-1679) began by translating lyric drama 
and other verse from the French, Latin, and 
Greek, and went on to write plays which are 
remarkable for their sublime poetry. His 
Lucifer is believed to have influenced Milton, 
who knew Dutch. Jacob Cats (1577 1660) is 
not a great poet ; his importance lies in the 
fact that he typifies contemporary thought and 
outlook. The century also gave us the famous 
philosopher Spino/a, who wrote voluminously 
in Latin. 

The 18th century reflects the influence of 
English literature. Van Efl'en (1684 1735) pub- 
lished The Dutch Spectator, a lively imitation of 
its English prototype. Elizabeth Wolff-Bckker 
(1738-1804) and Agatha Deken (1741-1804), 
writing in collaboration, brought out novels 
in epislolai7 form, modelled on those of 
Richardson, but more finished. 

The 19th century was heralded by Willem 
Bilderdijk (1756 -1831), a distinguished poet 
and a noble character. Another writer whose 


extensively translated ; he is best known for his 
Books of the Small Souls Old People 

and Things That Pass 0906), and The Comedians 
(1917). Iskander (1920) is a fine historical novel 
dealing with Alexander the Great. Louis 
Couperus shows a real mastery of his themes, 
which he handles with Tolstoyan imagination. 
He has also written short stories, sketches, and 
essays. An other Dutch writer who is well 
known in Great Britain is Jan Fabricius (b. 1871), 
dramatist and novelist. He is often prolix and 
lacking in literary grace, but he has verve, and 
The Son of Marietta was a deserved success. 
Israel Querido (1874-1932), a distinguished 
critic, won popularity as a novelist, and Herman 
Heijermans (1864-1924) will be best remem- 
bered in Britain for his novel The Rising Sun 
and for a short play, A Case of Arson, 

Scandinavian Literature 
The literature of Scandinavia begins with the 
Icelandic Eddas, which fall into two groups. 
The Elder Edda, or Poetic Edda, consists ©f 
epic poetry, often fragmentary, narrating tlfc 
primitive myths and early history of the Nors^ 
settlements. Here is the first mention of thi 
Volsungs and the Nibclungs, whose stories have^^ 
inspired so much magnificent literature. This 
material was collected in the 12th century, but 
much of it dates from two or three centuries 
earlier ; it was not made known to the world 
until 1643. The Younger Ldda, or Prose Edda, 
was collected, and probably rewritten, by Snorri 
Sturluson (1179 1241), a poet whose greatness 


sound thinking and frank 
expression made a strong 
impression was Multatuli 
( 1 820 -87), whose real name 
was Eduard Douwes 
Dekker. His completely 
natural prose brought about 
a revolution in Dutch 
literature, and is seen in 
the largely autobiographical 
Moa Havdaar. 

Dutch Literature 

There has been since 
1880 a great flowering of 
Dutch literature. The poets 
include Willem Kloos. 
Jacques Perk, and Herman 
Gorter. Frcderik van Ecden 
(1860-1932) wrote poetry 
and plays but excelled as a 
novelist ; his three-part 
Little Johannes and The 
Deeps of Deliverance have 
been translated. An out- 



has been unmatched in 
Scandinavian literature 
down to present times. This 
Edda includes a son of 
treatise on poetry, with 
rules. 

There is a vast amount of 
saga material, mainly Ice- 
landic, dating from the 12th 
century. The sagas are 
prose epics, based on the old 
legends. Snorri Sturluson’s 
// e i m sk r ingla enshrines 
many of them. Famous, 
too, are The Grettir Saga, 
The Njal Saga (Burnt Njal), 
and the romantic Saga of 
LaxsdacI, which gives the 
story of Gudrun. In our 
own Time, the work of 
Gunnar Gunnarson (b. 
1889) is available in transla- 
tion. Gunnarson has 
written in Icelandic and 
in Danish. His best known 


standing novelist was Louis 
Couperus (1863-1923), 
whose work has been 


Learning. He advocated a return to 
first things ** in Christian teaching. 
His work Is mainly in Latin. 

floihein The Louvre photo, Giraueiir: 


works are Guest the One- 
Eyed, Seven Days' Darkness, 
and The Sworn Brothers. 
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In early Swedish literature the most interesting* 
work was done by religious writers, of whom 
Saint Brigitta (1303 73) is most notable. Father 
Mattias (d. 1350) began a translation of the 
Pentateuch which was completed by Johannes 
Bude (d. 1494). In the 17th century the poet 
Stiernhelm (1598 1672) was influential ; his 
epic Hercules is a great achievement. 

During the 18th century the outstanding 
literary figure was Baron Ludwig Hoi berg 
(1684-1754), who, besides writing on historical 
and philosophical subjects, was an accomplished 
dramatist. In Sweden there were two person- 
alities whose influence has been world-wide 
— Emanuel Swedenborg (1688 1772), scientist 
and mystic, and Linnaeus (1707-78), the 
botanist ; both wrote in Latin but were w'idcly 
translated. Johann Kcllgren (1751 95) and 
Thomas Thorild (1759 1808) brought to the 
North the classicism of the French writers and 
the pre- Romanticism of Rousseau. The Swedish 
Academy was founded in 1786 by Guslavus HI, 
himseir a line playwright ; it was modelled on 
the French Academy, but had 18 members 
instead of 40. 

Danish Romanticism 

It was in Denmark that Romanticism was best 
cxemplilied. Johannes Lwald (1743 81) is 
among the great lyric poets of the world ; his 
Balder'. s Death has been translated. In 1775 
he founded the Danish Literary Society, Adam 
Oehlenschlager ( 1 779 1 850), poet and dramatist, 
was publicly crowned Scandinavian King of 
Song in 1829. Of his volumes of poetry. The 
Golden Horns, Axel and Valhor^, and The Cods 
of the North arc known in translation, as also his 
fairy-tale drama, Aladdin, Hans Christian 
Andersen (1805- 75), another Dane, is famous for 
his immortal Fairy Talcs ; he was, too, a 
successful writer of novels, travel books, and 
plays. Ranking with Andersen and the German 
Grimm brothers as writers of fairy tales 
are Peter Asbjornsen (1812 85) and Jorgen 
Moe (1803-82) in Norway ; both were 
learned in folk-lore, and their collaboration 
produced the great collection of Norwegian 
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Folk Tales, which has been frequently 
translated ; in English, Sir Cieorge Dasent's 
version is best known. 

During this period Sweden's outstanding 
writer was Fsaias Tcgniir (1782 1846), a bishop 
and professor who was one of the leaders of the 
Gothic League, a group of young literary men 
meeting in Lund. His best work is in Axel and 
Frithio/'sSafra, which have been translated. The 
Finnish poet Johan Runeberg (1804-77) wrote 
mostly in Swedish ; his Kinf^ Fjalar and Ensif'n 
Stahl's Adventures have been translated. The 
latter contains the poem Oi4r land, our land, 
Finland's national song. 

Prolific Authors 

The latter part of the 19th century was a great 
period in Scandinavia. Denmark had in Georg 
Brandcs (1842 1927), a Jew, one of the most 
influential of Lairopean critics. In Norway, 
Henrik Ibsen (1828 1906) and BjbrnstJerne 
Bjornson (1832 1910) aroused interest through- 
out the world by their social dramas. In Sweden, 
August Strindberg (1849 -191 2) dominated litera- 
ture for at least fifty years. Brandcs’ most 
famous work is the 6-volumc Main Currents in 
Nineteenth Century Literature, first delivered as 
a series of lectures. Art, he taughl, must not be 
satisfied with the ideas and ideals of mediocrity ; 
greal art seeks a defiant independence and an 
“ anstocralic absolutism." Brandcs became a 
European celebrity. 11 is volumes of essays, 
biographies, and expositions have influenced 
writers of every country. 

The revolutionary plays of Ibsen provided 
the impetus for changes in the social outlook of 
Lurope. He attacked existing conventions and 
the hypocrisy of bourgeois society. Becau.se of 
his mastery of dramatic technique, Ibsen may 
be called the father of the modern drama ; 
A DolTs House is a model for playwrights. In 
the disciplined dramatic form he could compress 
wide-sweeping material. The long list of his 
plays includes Lady Inf^er of Ostraat (1854), 
The Warriors at HeJgeland{\%i%), Love's Comedy 
(1858), 7'he Pretenders {\\i64), and the dramatic 
poems Brand (1866) and Peer Gynt (1867), 
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The Lcaf^ue of Youth (1869), the vast two-part 
Emperor and Galilean (1873), Pillars of Society 
(1877), A noil's /louse (1880), Ghosts (188J), 
which caused a storm because of its exposure of 
the hereditary nature of venereal disease. An 
Enemy of the People (1882), The Wild Duck 
(1884), jfiosmersholm (1886), The Lady from the 
Sea (1888), Hedda Gahler (1890), The Master 
Builder (1892), Little £> 7 ^// (1894), John Gabtiel 
Borkman (1896), and When We Dead Awaken 
(1900). All have been translated into English 
by William Archer, many by Norman Ginsbury. 

A most prolific author who was regarded as 
the outstanding figure in Norwegian literature 
at this time, Bjornson wrote plays, poetry, 
novels, and short stories. It is as a dramatist 
that he is best known. In romantic drama he 
wrote four plays on Sigurd the Bastard and a 
tragedy on Mary Stuart ; an amusing comedy. 
Newly Married \ and a symbolic drama. Beyond 
Our Powers. Like Ibsen, he also wrote social 
drama with a purpose. Bjdrnson's poetry has 
real beauty. As a novelist, he began with stories 
of peasani life and ended with realistic stories. 
His work has been translated in its entirety, and 
it earned him the Nobel prize for literature 
in 190.L 

Strindberg is Sweden’s greatest dramatist, 
and his most famous plays. The Father, Countess 
Julie, The Creditors, and The Dance oj Death, 
arc works of genius, though their morbid 
pathological themes and the bitter intensity of 
treatment prevents them from winning popu- 
larity on the stage. Strindberg made three 
unhappy marriages, and was at one 
time perilously near insanity ; his 
work rcliccts the mental torments 
he endured. He was, however, 
capable of much grace and humour, 
as seen in some of his excellent 
short stories. A most versatile 
writer, he produced several novels, 
of which The J^ed Room is un- 
equalled in its mordant criticism 
of contemporary society. 

The Novel in Norway 

As Ibsen and Bjornson are called 
the fathers of modern Norwegian 
drama, so .lonas Lie (1833-1908) 
is justly called the father of the 
modern novel in Norway. His first 
n o vc 1 , The Vi sionen .v, attracted 
attention and was followed by The 
Barque, Future, The Pilot and his 
Wife, and other novels, until in 
1882 Go Ahead ! showed that here 
was a writer of the highest im- 
portance, In A Maelstrom and A 
Marriaye he maintained the same 
high standard, and his two volumes 
of short stories, Trolls, showed a 


wide range and sure touch. Another out- 
standing writer was Alexander Kiclland (1849 - 
1906), whOsSe first book. Novel-letter, won 
immediate popularity ; he wrote a number of 
successful novels and plays. 

Norwegian Authoresses 

A fine Norwegian authoress was Sign'd Undset 
(1882-1949). Jn her youth she supported her- 
self by doing clerical work for small pay, living 
the humdrum existence which she was afterwards 
to depict so faithfully in her novels. In 1911 
she published Jenny, a novel which won the 
approval of her own country’s critics and 
extended her fame abroad. Her most important 
work is in the two great cycles, Kristin Lavrans- 
datter, and The Master of Hesfviken, romances 
of the remote saga period written with a realism, 
a breadth of knowledge, an imaginative sym- 
pathy, and a wide sweep that allord comparison 
with the work of the leading Russians. Sigi^id 
Undset is an important addition to Luropetm 
literature, though there could be no mdre 
intensely Norwegian writer. In 1928 she wis 
awarded the Nobel pri/e. \ 

Selma Lagerlof (IS58 1940) was a Swedisij 
woman who received the Nobel prize in 1909^ 
Her most popular work is Gdsfa Berlins s Saya, 
a lengthy modern prose epic, vast in scope and 
written in a style that is both lyrical and thrilling. 
Her short stories and her long novel Jerusalem 
are even better literature. Several of her books 
are available in translation. 

The 20th century for Hcnmark, Norway, and 
Sweden brought new values and a 
period of unrest and Ilux. In the 
first two countries, the chiel 
characteristic is the role played by 
proletarian and peasant writers ol 
the soil, among whom Andersen- 
Nexo and Knut Hamsun may be 
instanced. In Denmark the most 
important novelists are .lohannes V. 
Jensen (1873-1950), whose Danes, 
and The lull of the Kiny, 'The Lon^ 
Journey, and The Cimhrians, together 
with his series of Hi mmer land Stories, 
entitle him to a place of honour 
among European writers ; and 
Henrik Pontopiddan (1857 1943) 
who wrote stories of country life, of 
which The Promised Land has been 
translated. Martin Andersen-Nexo 
(b. 1869) won- popularity ; his five'- 
volume Ditte, Daughter of Man has 
been translated. The greatest of 
modern Danish poets was Karl 
Gjellerup (1857- 1919), who in 1917 
shared the Nobel prize with Ponto- 
piddan. 

The success of Knut Hamson (1859 
-1952) dates from Hunger in 1890. 
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In English translation his Growth of the Soil 
appeared his most powerful novel, the very 
simplicity of its theme lending it almost the 
weight of an epic. It won him the Nobel prize in 
1920. The finest novels of Johan Bojer (b. 1 872) 
are probably The Power of a Lie (190.1) and 
The Great Hunger (1916). 

In Sweden, Romanticism is combined with 
realism and tinged with a gentle scepticism 
that is well exemplilied in the work of Hjalmar 
S Oder berg (1869 1941), This attractive novelist 
had a keen eye for human weaknesses, including 
his own. He is at his best in the short story, of 
which he published several collections, notably 
Doctor Glas, He also wrote three plays, 
Gertrude^ Evening Star, and The Hour of Fate, 
Two other modern Swedish authors worthy of 
mention are Hjalmar Berhman (b. 1883) and 
Anders Osterling (b. 1884), whose work is always 
interesting and often sparkling, though not 
always profound. 
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The literature of Finland has been, until the 
20th century, outside the general European 
currents. Authors have been satisfied with 
simple local themes, and the public is satisfied 
with imported literature, though in the few 
years preceding the Second World War there 
were signs that young writers wished to show a 
native originality. The national epic known as 
the Kalevala, or Land of Heroes, remains the 
one outstanding work of literature which this 
country has produced. Of Finland’s modern 
writers, the most gifted was Juhani Aho (1861 
1924). He followed the French realists in his 
treatment of contemporary life, and his best 
works are Enris, The Fortress of Matthias, and 
Finland's Flag. 

For the rest, it is fair to say that Finnish 
literature is chiefly influenced by Swedish. 
Madame Amo Kallas has done distinguished 
work as a F'innish-Estonian novelist and play- 
wright, and is known abroad in translation. 
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Polish, Czech, and Hungarian 


B I TORE the 16lh century most Polish authors 
wrote their works in Latin. The only 
old work in Polish of other than historical 
or philological importance is the Bible, which is 
said to have been translated for Queen Sophie 
about the year 1455. Even this translation is 
incomplete. It was not until the poet Jan 
Kochanow'ski (1530 84) had set an example to 
his fellow-countrymen by writing in the Polish 
language his beautiful Lamentations on the death 
of his daughter that anything worthy of the 
name of native literature appeared. By this 
work and others in verse, including a play in 
lambics called The Despatch of the Greek 
Ambassadors (incidentally, the first important 
drama in the language), Kochanowski came to 
be called the Prince of Polish Poets. Kochanow- 
ski's poetry holds an important place to-day in 
the anthologies. His epigrams, not unlike those 
spirited, witty sayings w'hich are sprinkled 
throughout Cervantes’ Don Quixote, are even 
more esteemed. 

Poland's Greatest Poet 

An outstanding name is Adam Mickiewicz 
( 1 798 1855). He is considered to be the 
greatest Slavonic poet after the Russian Pushkin, 
whose friend he was. Mickiewicz is undoubtedly 
Poland’s greatest poet, and if his name is little 
known outside his own country it is because 
few foreigners lake the trouble to learn its diffi- 
cult language. Like the work of Pushkin, that 
of Mickiewicz is dilTicult to translate. His 
themes are for the most part essentially national : 
Poland’s history, legends, superstitions, folk-lore. 


and struggles. His sonnets, especially, are 
beautiful. Pan Tadeusz, a long narrative poem 
dealing with a national hero, is his most popular 
work and probably his masterpiece. Konrad 
Wallenrod, another epic, is almost its equal. 
For a time Mickiewicz held the chair of Slavonic 
studies in Paris, and during that period pub- 
lished four volumes of literary history and 
criticism. They arc little read now. He had 
become immersed in religious mysticism, and 
the resultant medley is of little importance either 
as criticism or as mysticism. There are trans- 
lations of Pan Tadeusz and Konrad Wallenrod. 

The second great Polish poet after him is Julius 
Slow^acki (1809-49), a Romantic who was 
influenced by Byron and by Victor Hugo. His 
finest pieces are Hugo, The Monk, Lambro, and 
a Dantesqiie work called Anhelli. 

Growth of the Polish Novel 

The first popular ‘novelist was Joseph 
Korzaniowski (1797-1863). Joseph Ignatius 
Kraszewski (1812 87), another and possibly a 
better novelist, had a prodigious output. A 
mere selection from his fiction was collected 
and published in the 1870s. It consists of no 
fewer than 102 volumes. Strangely, the work 
of Kraszewski considered of most value to-day 
is in national archaeology and aesthetics, not 
literature. 

No important novelist appeared until Henryk 
Sienkiewicz (1846-1916). He has the honour 
of being the first author of his nationality to 
achieve a European reputation. It is by the 
novel Quo Vadis ? that Sienkiewicz is best 
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known throughout (he world. This hook 
appeared in 1895 and in English in 1896. It is 
d study of Roman society under Nero, with 
special reference to the tribulations of the 
Christians. The general picture is convincing, 
the scholarship good. But it is in his remark- 
able powers of realistic reconstruction and 
description that the author excels, and this 
quality, together with the ability to tell a moving 
and in parts a religious story, brought the book 
success not only in Poland but also among the 
peoples of the thirty languages into which it 
was translated. It has been dramatised and 
filmed. Sienkicwicz’s best work is a trilogy con- 
sisting of With Fire and SworeJ, The Dr/uj^e, and 
Pan Michael, written in stately prose. His 
Teutonic appeared in English translation 

in 1943. 

Modern Period 

The success of Sienkicwicz focused on the 
novel attention which had hitherto been devoted 
to poetry, though the greatest poet of modern 
Poland, Jan Kasprowic/ ( 1860 1926), was never 
sufficiently moved by it to turn to prose. Stefan 
Zeromski (1864 1925) and Wladislaw Stanislas 
Reymont (1867-1925) — the latter a Nobel pn/e- 
winncr — wrote little but novels. Zeromski 
deliberately followed and imitated Sienkiewicz, 
though he chose different themes. His most 
successful work is The Ashes, a novel dealing 
with the Napoleonic period. Reymont has been 
called the Polish Zola, flis best work is a 
tetralogy that has been translated into English 
under the title The Peasants. It may well be 
that posterity will say this is the greatest novel 
Poland has so far produced, because of its 
accurate psychology. 

Between the two World Wars the number of 
poets decreased ; that of prose writers increased. 
Only one name among the latter is outstanding : 
T'erdmand Ossendowski. His books, relating 
amazing experiences in a remarkable manner, 
won him world-wide popularity. In the hurly- 
burly of the rc-cstablishment of a new state, 
authors who might have been producing litera- 
ture turned to national problems. Literature 
suffered. There has not yet been a Golden Age 
of Polish literature. 

C’ltch Literature 

Czech literature is comparatively new — one 
hundred years ago there was little of it, apart 
from some interesting lyrical poetry. By about 
1850, but hardly before, there was a reading 
public for works in the Czech language. F. L. 
Celakovski (1799 1852) made an important 
collection of old Czech songs, and the relaxation 
of Austrian rule in 1850 encouraged printers, 
publishers, and nationalist authors to dissemi- 
nate old traditional works and attempt to 
produce new ones. Among the important 
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19th-century authors was Jan Neruda (1834 -91), 
who wrote stories of middle-class life in Prague. 

The greatest name in Czech literature is that 
of Jaroslav Vrchlicki (1853 1912), who probably 
holds the world's record for poetic output, 
with 70 volumes. To him must be given the 
honour of stimulating the public appetite for 
literature in the mother longue, which Vrchlicki 
enriched and proved to be an admirable literary 
medium. 

1'he Real Beginiiins 

In 1895 a “ Modernist Manifesto," signed by 
a group of poeis, called upon writers to observe 
a code not very dissimilar from that enunciated 
by the Oanish critic Brandes. This was the 
real beginning of modern Czech literature. Its 
greatest exponents have beerr .1. S. Machar 
( 1 864- 1 942), Olakar Brezina ( 1 868 1 940), Friftha 
Sramek (b. 1877), all of them little known 
outside (heir own land. I 

Two Czech writers of our times achieved 
world-wide reputations. The first, Karel Cap^ 
(1890 1938), IS best known in England for hrs 
remarkable diarnas R.V.R. and The Insen 
Play (the latter written in collaboration witH 
his brother Joseph) as well as for Letters froni\ 
England and other travel books, novels, and 
short stories. The second is Jaroslav Hasck 
(1884 1923), who had published many short 
stories before the First World War, and after 
It began The Good Soldier *S’c7/m’('/A —a satire 
which did much to encourage Czech nationalism. 
Only four of the projected six parts were written. 
This book had an extraordinary popularity 
throughout l.uropc in the 1920s and i930s. 

Hungarian LilcTature 

Hungary is to be numbered among the few 
countries in v/liich a king laid the foundations 
of a national literature by precept and practice. 
To the Hungarians the name of King Matthias 
Hunyadi (e. 1458 90) is that of an immortal, 
for he it was who evoked the national poetic 
genius, and from his time until to-day, with 
many periods of progress and many of vicissi- 
tudes, there have never ceased to be authors 
who worthily used their difficult language. But 
only in the novel have Hungarian writers 
extended their fame outside their own country, 
and then not to any great extent. 

Maurus Jokai (1825 -1904) is perhaps the 
most popular novelist Hungary has produced ; 
it is claimed for him tha^ there has been no 
more brilliant narrator since The Arabian Nights. 
Hts best works deal with the life which he found 
around him. Perhaps his best novel is The New 
Landowner, a witty picture of the absolutism 
introduced by the Austrians after their .seizure 
of the country. His Hungarian Nabob depicts 
the aristocracy in all its haughtiness and 
insolence. The hostile, revolutionary attitude of 
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Polish^ Czech, and Hungarian 

the Hungarians towards their Austrian masters Kalman Mikszdth (1849 J9I0) is the only 
is shown in The Baron's Sons, Political Fashions, Hungarian novelist who can be compared with 
and Battle Pictures, In his Novel of the Coniinff J6kai, and then only because of one novel, The 

Century he gives highly prophetic descriptions New Zrinvidsz, in Which the hero Zrinyi rises 

of modern warfare, including a battle in the sky from his grave to find himself in the altered 

between two airships. conditions of the new Hungary. 

LESSON 16 

Oriental Literature 


T hk major literatures of Luropc have been 
treated at some length ; those of Asia 
would require equal (or more) space if 
discussed with the same thoroughness. The 
most that can be attempted here is a general 
outline of the main literatures, with suggestions 
for future reading. 

Literature of China 

Of all Asiatic literatures, the most compre- 
hensive and varied is that of C hina. It covers 
a period of some 4,000 years ; it shows detailed 
histories, poetry, essays, works on art, music, 
the sciences, agriculture, linguistics (of China 
and near lands), philosophy, geography, travel, 
indeed all human activity is represented some- 
where (and usually at great length). Among the 
numerous philosophers, Confucius gained the 
lead in the centuries iiist before the Christian 
era, and his works became the Chinese classics. 
From the 4th century ii.c. scholars began to 
compile anthologies of superb poetry and prose, 
and many such collections have been preserved. 
Each dynasty had its own ofllcial history (run- 
ning to several hundreds of volumes), and each 
compiled Its own record of its famous men and 
women and their works. (iS(*(' The Chinese 
Classics, trans. by .1. Lcggc, 5 vols., Hong-kong ; 
H. A. Giles, Gems of Chinese Lifer of me, 2 \ols., 
published m London.) 

India's Literature 

India runs China fairly close in some divisions 
of literature. The literary language was an 
early Sanskrit ; a modified later form is still 
used by Brahmans. In this tongue and in Pali 
are epics, compendia of laws, inscriptions, 
descriptive and emotional verse, histones, and 
philosophic and religious writings. Romantic 
novels, dramas, essays of literary criticism, and 
commentaries on early texts abound. Among 
the earliest non-archaeological writings are the 
Upanishads and the Vedas, basis of Hindu 
religious belief. All the vernaculars of northern 
and central India (except for a few non-literary 
tribal languages) arc descended from one of the 
Sanskrits, and the modern writers like Tagore 
(who wrote in Bengali) have followed fairly 
closely the early literary tradition. (5't'c A. B. 
Keith, A Hisfar v of Sanshnt Lifcruture, O.U.P. ; 


S. Radhakrishnan, The Principal Upanis/uuls, 
Allen and Unwin ; Narada, The Dhammapacla, 
John Murray, also translation by S. Radha- 
kiishnan, U.O.P.) 

Hebrew and Arabic 

Ancient Hebrew literature is best represented 
by the Old Testament, (^cc G. F’. Moore, The 
Literature of the Old Testament, O.U.P. ; 
and the Talmud, in Everyman's Talmud, Dent.) 

Arabic literature is comprefiensive in volume 
and scope. Many ancient Greek works are 
preserved to us only in medieval Arabic trans- 
lations, especially those dealing with aspects of 
etirly science, astronomy, mathematics, physics, 
etc. Purely Arabic w'orks arc usually of a deeply 
rclleclive or mystic character ; the mystic poets, 
Cihazali, Ibn al-Arabi, al-Mutanabbi, and Abu 
Nawas have attracted innumerable Western 
students. The Koran is often quoted as superb 
in its style apart from its religious content. {See 
H. A. R. Gibb, Arabic Literature, London ; 
The Koran, trans. by L. H. Palmer, World's 
Classics, O.U.P. ; An Aiah Philosophy of 
History, trans. by C. Issawi, London.) 

Persian Literature 

Persian literature, like that of the Arabs, 
abounds in mystic poetry, moral tales, philo- 
sophical and scientific speculation, and religious 
writing in prose and verse. The so-called 
Aiohion Nights {see translation by Burton. 
London), is a collection of stories, mostly of 
Persian origin with a few Indian, ancient 
fgyptjan, and some three or four purely Arab 
stones. The great epic Shah Narnah (Record 
of the Kings), by Firdausi, is a lasting monu- 
ment of genius ; smaller works by Sa'adi 
{Boston and Gull \f an) and by Hafiz have been 
many times translated into European languages. 

Japan and Indonesia 

Japanese literature, based originally on that of 
China, soon developed a form of its own. It 
IS totally unlike that of China from the end of 
the 9th century a.d. ; it has nothing to compare 
with the depth, sweep, or range of Chmese 
literature. It is the writing of the melancholy 
observer of the transitoriness of life, the light 
commeni on (he futility of human aspiration, 
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leaving aside all deep consideration and philo- Diaries of Court Ladies of Old Japan, London j 
sophical speculation. Apart from early poetry Indonesian literature is largely Buddhist, 
(.vfe B. H. Chamberlain, On the Poetry of the consisting of translations of and commentaries 
Japanese, Tokyo ; J. L. Pierson, The Manyosu, on the Buddhist canon. There is also much 

7 vols., Leyden), most of Japanese classic poetry of a romantic kind, a body of law 

literature was written by women while men were treatises, and long histories. The Malay 

engaged in the unending feudal wars. (See Hikayat Abdullah exists in English translations. 
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ITALIAN 

LESSON 1 


Introductory : Italian Pronunciation 


T his Course consists of 1 1 Lessons. Some 
are a little longer than others, but the 
student need not concern himself with 
this but should concentrate upon learning so 
much of each lesson each day. If he is teaching 
himself, he should devote not less than one 
hour daily to study, and with an hour a day he 
should know sufficient Italian at the end of three 
months to be able to read almost anything. 

The chief difficulty of Italian is the verb. 
This Course provides the utmost simplification 
that is practicable. I^ven so, there is much 
of the verb that need not be mastered on a 
first perusal, and this applies also to other 
parts of the Course. 

In this Course, the “ essential ” vocabulary 
is given in Lesson 10 in a complete alpha- 
betical list — an “ all-purposes ” list of words 
which must be known, whatever the purpose 
may be for which the language is studied. 
Words are more important than grammar. 
From the outset the student should use a note- 
book and copy into it not fewer than ten words 
that must be learnt every day. He will note 
that in the vocabulary given some words are 
in larger type than others. Words in large 
type must be learnt lir.st. 

Reading Italian 

The student will notice that he is not over- 
burdened with exercises in this Course, and 
for the very good reason that when he has 
worked through the grammar once, and learnt 
the vocabulary given in large type, he will 
be able to start reading Italian. The exercises 
given in the early stages have the English 
tfiftnslation of the Italian text, and this will 
help to illustrate the workings of the language. 
Later only the Italian is given, and the exercise 
consists in working out the meaning without 
help. In other words, the method here is to 
make the student struggle to fathom the mean- 
ing. He may, if he wishes, write out a trans- 
lation of these exercises, though this is not 
strictly necessary. But having once worked 
out the meaning, let him read the Italian text 
over and over again until he can follow the 
meaning without the slightest difficulty. 

Italian is not a difficult language ; and it 
is a very beautiful one. These two factors 
are a wonderful encouragement to the student. 
It has been estimated by reliable observers 
that only about one of every twenty-five 
students who have learnt French, Latin, or 
German at school ever pursues his studies 
much further. But once a student has tasted 
Italian (and this also applies to that other 


beautiful language Spanish), he seldom drops 
it. “ He who begins well is half-way through 
the work ” is an Italian proverb, and it applies 
particularly to the study of the language. 

Let the student read and ponder over the 
Lesson in Vol. 2, page 666, on “ How to learn 
a language.” If he follow.s those instructions 
and the instructions given hcre^ he can look 
forward with confidence to achieving an 
admirable working knowledge of Italian in a 
few months. 

Alphabet and Pronunciation 

The alphabet is the same as in English, except 
that K, X, Y, and W are never used in Italian, 
and J very rarely (in some old proper najnes). 
X is found only in the word Ex in siicn ex- 
pressions as Ex-ministro, Ex-minister, eta. 

There arc two accents : the grave (') \and 
the acute ('), of which the grave is the rnore 
important. \ 

The grave accent (') has two uses. (I)\lt 
is placed over a terminal vowel to indicate 
that It must be stressed- -for example, lunedi 
{Monday) is pronounced loonaydcc', and uriesfa 
{honesty) is pronounced onnestah', in each 
instance the Iasi syllabic being more strongly 
stressed than the others. That is the general 
use of the grave accent. 

But it is also used (2) to differcnliate words 
of one syllabic which would otherwise be 
identically wiitlen : thus b with the accent 
means and c means and. Similarly ch^ 

means because, and che means that ; di means 
day, and dl means of ; 1^, li mean there and 

la, li mean the ; si means ye.\, and si means 
oneself ; nb means nor, and ne means some, of if, 
of them; means f^ives, and da means by or from. 

The acute accent tends to fall into disuse, 
except in text books and dictionaries, but 
It IS a useful guide for Ihc foreigner. In 
words of more than two syllables, it is used 
to indicate stress when this does not follow 
the general rule (for which see below). 
Thus : unico {single, only) is pronounced oo'nico 
popolo {people) is pronounced po'poloh. Strictly, 
there is no acute accent in Italian written by 
Italians for Italians. Jt is used throughout 
this Course as a sign to indicate stress, which 
when very irregular is also indicated by printing 
the stressed vowel conspicuously : le fOrbici, 
the scissors. 

General Rule for Accentuation or Stress 

The stressed syllable of every Italian word 
is the last hut one unless indicated by a grave 
or acute accent. 
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Thus car© {dear) is pronounced cak'roh ; 
delicat© {delicate) is pronounced delicah'toh ; 
virtd {virtue) is pronounced veer ton' ; ridicolo 
{ridicuhust) is pronounced reedee'edhtoh. 

In the above simple rule the student finds 
i\ complete solution of what is in some other 
languages (English and Russian, for example) 
the difficult pmblem of stress, and this, with 
the other Italian custom of giving one fixed 
value to each vowel and consonant, takes from 
Italian pronunciation those major terrors 
common in some other languages. 

Yet there is one difficulty which the English- 
speaking learner must overcome at the outset. 
He must avoid the English tendency to utlei 
“ impure’* vowel sounds. Take, for example, 
the English word no as spoken by a “ cultured ” 
person. It is not a pure o/i sound. It has a 
very slight oo or / sound tacked on to it. This 
addition of a slight auxiliary vowel-sound to 
most vowels is a characteristic of the English 
language, and makes “cultured” English 
pronunciation so difficult for the foreigner. 
It should be noted that Irish, Scots and Welsh 
and some other English-speaking peoples do 
not pronounce their vowels in this manner, 
and for them Italian pronunciation comes easier. 

All Italian vowel sounds arc pure. This is 
of very great importance, and the student 
must from the outset make every possible 
cflbrt to pronounce his vowels with the utmost 
clarity and purity. Thus, when saying the 
Italian word no, let the oh be round, clear and 
fnn\sh with a pure oh sound. Let the beginner 
not hesitate to give full value to the simple 
vowel sounds noted below, repeating them 
again and again until he has eliminated every 
tendency to treat them as impure English 
vowels. 


A, pronounce as 
E 


I 

O 

II 


Thi* Simple Vowels 
ah, almost as the a in luthrr, art. aim. 
e/i, „ ,, e in fete, or a in 

lame. 

ec. ,, „ „ cc in hee or e in me. 

nil, ,, ,, ,, uh in note, 

oo, „ ,, oo in tool, fool, or 

// in tu/e. and the 
same sound shoricr 
as in to, foot. 


When two or more vowels come together 
m Italian, each is pronounced clearly. When 
i and u come before other vowels, the i and 
0 are pronounced very short. Thus : paura 
{fear) is pronounced pah-dd'ra ; FMropni Europe) 
is pronounced Eh-dd-roh 'pah ; but bianco {white) 
is pronounced almost hyahn'eo ; and buono 
{good) is pronounced almost hwoh'no. 

The i and u coming before other vowels 
make the only true diphthongs in Italian. All 
other vowel combinations should be pronounced 
to give a clear-cut value to each vowel. Thus 
miel {mine, masc. pi.) is pronounced myeh'ee. 


Endings in -io, -ia make usually one syllable 
pronounced yo or ya. 

When a word ends with an unaccented vowel, 
and the next word begins with a vowel, then 
the vowel at the end of the first word is dropped. 
Thus tutto (a/i, altogether) and altro {other, 
otherwise) when written together become tutt' 
altro {quite otherwise). This is for euphony 
and, as will be seen later, is very frequent in 
Italian. 

Consonants 

Italian consonants are pronounced like the 
English, with the following exceptions ; C, 

G, H, R, S, Z. 

Note Wei l .* 

C before e or i is pronounced like the English <7; 
in church or cheap. Thus cena {supper) pro- 
nounce ehay'iHi. Citti {ettv) pronounce diittah ' 
— sound each t disiinctly and put the stress on 
the Iasi syllabic The word cello in English is 
hollowed from Ilalnm, and so the e is pro- 
nounced like our eh. c before u, o, u or a 
consonant is always pronounced like the 
bnElish k. Thus banco {bank), pr. hu/in'ko. 

C'C before c oi i pronounced like double Ifnglish 
eh. I h us accent o {at {eat), pr. ahtt hen'toh. 

CH is always pronounced like Lnglisli ch in rhemist 
or k. Thus chiesa {ehunh), pr. keeay'sah. 
perchi; {why, hetausc), pr perkay\ 

C before c or i sounds like I-nghsh j? in aem or j 
ill j.'\t. Thus Bcio ifiost), pr. jay’loh; gioriifi 
{(toy), pr. iiohr'no. r, before a, o, u and a 
consonanl is like the Hnglisli hard g m get, 
gone Thus Rallo (tock), pr. gallo. 

GG followed by e or i is pronounced like English 
il-l Thus oggi (today), pr. odj'ee. 

GH IS always pronounced hard like g in get or 
gh in ghetto. 1 hus ghirlandu (garland, wreath), 
pr. geei lan'da. 

GL when lollowed by the vowel i is said to be 
“ liquid ” (like French ll nnnalte, or Spani.sh //) 
and has a sountl like the English -///- in brilliant 
or million. Thus hottigUa (buttle), pr. boiteell'ya. 
KrIi* Rb (he, to him), pr. ayl'yee, lyee. 
Out note lhal Italian gl is pronounced as in 
English when followed by an i that is followed 
by another consonant. Thus ncgligcnte (neg- 
ligent) pr. naygleejen'tay ; Aiiglicano (angUcan). 
pr. anglieah no. 

GN is also called a '' liquid " sound. U resembles 
the French gn --in Boulogne, or the Spanish fl 
in Scilor and the English -ni- in union or onion. 
Fhus bagnu (hath), pr, balin' yo ; Incognito 
{im ognito), pr. ecncon' veeio. 

GU IS always pronounced like the English gw. 
Thus giierra (war), pr. gwerra ; guida (guide), 
pr. g wee 'da. 

H IS always silent m Italian. Thus ho, hai, ha 
(/ have, thou hast, he has), pr. oh, ah'ee, ah. 

ou is always pronounced like English kw. Thus 
questo (this), pr. kwcs'fo. 

R is well rolled and pronounced with the tip of 
the tongue against the teeth. Thus raro 
{rare), pr. rah'ro. 

S is hard, like English ss in moss : casa (house), 

E r. kassa. Followed by a consonant, it is like 
ngUsh r in some, such. Thus spedire (ro 
expedite, dispatch), pr. sspaydeer'ay. 

Note that initial « followed by a consonant 
is called impure s " and it is pronounced soft 
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like English s in rose when it comes before 
b, d, g, 1, m, n, r, or v. Thus svcito {quick, 
nimble), pr. rverro, 

SC before e and i is pronounced like English 
in ship. Thus scena (scene), pr. shay'nn ; 
scclta (thoiic), pr. slicl'ta. Before -a» -o, -u, it 
is pronounced like vA, scusa. 

sen IS always pronounced like sch in .school or 
sk ii skip, riius scliiavo (r/ave), pr. .skeeah'io, 
almusl sk\ah'vo. 

Z if not at the beginning of a word is pronounced 
like /V in bits. i'lius scien/a (scientc), pr. 
shecaxnr'sa. If ai the beginning of a word. 
It often ',o Linds like ih in uJre ■ zein (real), pr. 
ilrnr 'lo: zero (rcro), pr. dzay'ro. Learn these 
two essential words. 

Z.Z IS generally pionounced like t.s in hits ■ hellezzu 
(heauty), pr. bcUavi'.so. Note, however, that 
it IS pronounced like dr in the following ■ mezzo 
(half, middle), pr. ined'dro ; dozziiia (dozen), pr. 
doddzeen'a; also in verbs ending >zzare. 
7hiis scaiiiiuliz/are {s( andahre), pr. scandah- 
Icedrah'iey ; anali/zare, anolwc \ fertiliz/are, 
to fcitilire learn these woids, especially 
mezzo and do/ziiia, as they arc essential. 

Italian consonants have fixed vakics, and each 
consonantal sound is pronounced clearly. 
The English student is apt to pronounce 
indistinctly, a tendency which must he avoided. 
Remember especially to pronounce a double 
consonant twice. Thus agnello {lamb), pr. 
ahnycl'lo ; fratello (ht other), pr. fiahtcl'lo ; 
iiamma (/ianie), pr. fyahm'nia. 

WARNING 

The .student mu^'t realize clearly that all 
“ imitated " pronunciation and English equiva- 


lents such as those already given are make- 
shifts. Strictly, every Italian letter and com- 
bination of letters should be regarded as repre- 
senting a sdund or sounds quite different 
from anything in English. These makeshift 
equivalents arc a rough and ready guidi to 
Italian pronunciation ; they can never ade- 
quately take the place of pronunciation taught 
by a native teacher. The serious student 
should try to find a native to teach him the 
elements of pronunciation — it will repay him 
tenfold, and probably prevent the acquisition 
at the outset of a faulty Italian accent. A 
faulty accent so acquired tends to remain ; 
it is extremely difficult to eliminate afterwards. 

if no native teacher is available, listen to 
gramophone records of speech or singing, of 
which many arc available. Or listen to broad- 
casts from Italian stations. Never be afraid 
to .speak to Italians — they are a loquacious 
race, and wull be only too delighted to help. 
Roll your r's, pronounce your vowels “ pure,” 
and give each consonant, and especially doume 
consonants, full value. \ 

Italian pronunciation is easy, but it necils 
careful attention in the beginning stage ; i^s 
keynote is clarity and distinctness. Its char\ 
acTeristic when w'cll pronounced is softness 
and a mellifiLious beauty of sound. In this 
respect it has probably no equal amongst 
European languages ; and therefore the pro- 
nunciation is worthy of close attention. 


LESSON 2 

Definite and Indefinite Articles 


T hf words the and a arc called articles, 
the former the definite, the latter the 
indefinite article. 


Definite Article 

For the, the Italian equivalents arc : 


il, before a masculine noun \ 

lo, belore a masculine noun be- 
ginning VMlh an s impure ' 

or z i 

la, before a feminine noun ) 

I, before a masculine noun \ 

gih before a masculine noun be- 1 
ginning with a vowel, s im- 
pure or z 

It, before a feminine noun ) 


in llic 
singular 


in the 
plural 


Examples 

Singular Plural 

il pailre, the father j padri, the fathers 

lo sluto, the state gli statiin the stoics 

la the city le eitia, the iidcs 


Norr. 

lo is shortened to I' before words beginning with 
a vowel. 

gli may be shortened to gP before words beginning 
with i. 

la is shortened to I* before words beginning with 
a vowel. 


le is shortened lo 1 * only before w'ords beginning 
w'lih an c. 


Txample 

Maseiiline 

rcmiiiinc 


/Tainieo 
the ( I lend 
rituliano 
the Italian 
/ rainhi/ioiie 
1 the a mbit ion 
j I'cTba 
^ the yiass 


gli amici 
the fr lends 
gritaliaiii 
the Italians 
le ambi/ifini 
the anihitions 
I’erbe 
the yi asses 


When the definite article occurs with ceitain 
prepositions, the article and preposition arc 
combined lo form a contraction. Thu.s, in- 
stead of writing a (to) il (the), one writes al. 

And instead of da il {from, or hy the), one 
says and writes dal, etc. 


Contraction is of frequent occurrence in 
Italian- -it is used in the interest of euphony 
— and the student must become familiar with 
it at an early stage. Hence, although the 
following table is given here for reference, 
and need not necessarily be mastered now, 
the sooner it is memorised the better. 
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Definite and Indefinite Articles 


The prepositions which form contractions 
with the article are : 


A, to, 

at ; 

CON, 

with ; 

DA, 

by, Jrom ; 

DI. of 

IN. in ; 

PER, for, by 

' ; SU, on. 





il 

lo 

r 

la 

i 

Rii 

Ic 

A 

al 

alio 

all’ 

alia 

ai 

mkII 

a 11c 

CON 

col 

(collo) coir 

colla 

col 

(cogli) (colic) 

DA 

dal 

dallo 

dall* 

dalla 

dai 

dagli 

duHc 

Dl 

del 

dello 

delP 

della 

del 

degli 

delle 

IN 

nel 

nello 

ncll’ 

nella 

nei 

negli 

ncllc 

PER 

pel 

(peIJo) pcir 

(pcila) (pei) 

(pegli) (pelle) 

SU 

suJ 

siillo 

suir 

sulla 

sui 

sugli 

sulle 


Translation of “ Some ” or “ Any” 

The preposition D1 combined with the 
definite article expresses some or any. Thus : 

DKl. VINO mejns some wine. 

DEI LIBRI means some books. 

Voelio here dl questa birra, / wish to dunk some oj this 
beer, 

Usiitsc nhich DifTers from English 
Tlic ariicle is used in Uaiiuii : 

(ti) For the hour: Che ora e? What o'dock is it 7 
E Tuna. It is one o'cloik. Two o'clock : Ic due. 
( I he vvoids ora, ore, meaning ham-s, are iindcr- 
stood afler iina anil due.) It is a qiuitter past 
eleven : Sono Ic uiidici ed' un quarto. Lilerally . 
'['hey aie the eleven {hums) and a tf natter. 

(h) For tlie dale ; QuaiUi nc abbianio del incsc 7 What 
(lav of the month is tt? Nc abbianio dieci. It is 
the tenth. II 25 (Ji Gennaio, del 1958. (On) the 
2^th Jannuty. 195S. 

(( ) Uefoie titles find Signore, Signora. Signorma 
Duke Peter ■ II diiea Pietro. Mr. X has anivtd 
fioni Linidon : 11 signor X is arrivato da Londra. 
Mts. Jones is here . Ea signora Jones e qui. 

Ir/) Before names ot eountiies. L'italia, flair. 
L'lnghiltcrra, Tnyland. La Fraiuia, fiance. 

(Null. In F'rancia, in Fuince, hut Nella Gran 
Bretagna, in Gteat Bn tain). 

U') I he ariicle is icpealed before several nouns in 
Italian Thus ; io ho coniprato riiiehiostro, la 
earta ed il libro, / have bonyiit the ink, paper , and 
hook. 

(/) To expiess ‘a’ in such phrases as htve ftams a 
pound, Ilnee limes a Meek : Cinque rranclii la 
lilibra ; ire volte la settimana. 

( 1,0 When a noun is used in a gencial sense or lo the 
fullcsl extent of its meaning : L’liomo fc murtale, 
Man IS moital. 1 cavalli sono olili, Ilorse.s are 
useful. 

ill) To express ihe possessive ease the article is com- 
bined with the preposition DI {of). Thus The 
inotliet's senet becomes The set ret oj the mother : 

II .segreto della niadre. 

‘ Ed IS used for c {and) before a vowel. 

The Indefinite Article 

There are four forms in Italian equivalent 
to a or an in English. 

UN before a masculine noun. 

UNO before S impure or Z. 

UNA before a feminine noun. 

UN* before a feminine noun beginning with a vowel. 
Examples : 

UN LAGO, lake 

UNO ZIO, an uncle. 

UNA FIGLIA, a daughter. 

UN’ORA, an hour. 

Generally the indefinite article is used in 
Italian as in English, but note the following : 


Omit the Article : (a) When stating a 
nationality, rank, profession, or trade: 
io sono tedesco : I am a German. 
io sono capitano : I am a captairr. 

£ artista ' He /.» an artist. 

E sarlo ; He is a tailor. 

(b) before a noun in apposition : 

Vittorio Knianuele, re d'ltaliu * Vittorio Eniannele, 
(the) King of I fair. 

Note : a casa, home ; a .scuola, at school , 
in camera, in the room ; du cucina, of the 
kitchen ; com amore, lovingly. Gli (and never 
i) is used before the plural word “ gods.” 
Thus : Gli dei- the gods. 

LXLRCISL 

Use of the Articles and Their C'oiitractions 
II cane h compagno fedcle delP (di-l*) uomo. 

J'hc dog is the faithful companion of man. 

Lo studio delle (di-le) liiigiie ^ interessante. 

The study of languages is inlcTcsiing, 

L’amico di mio fratcllo e franeesc. 

J’hc friend of my brother is French. 

La cittik di Londra e grande c iiiolto bella. 

The city of London is big and very beautiful. 

I vusi di terracollu sono Iragili. 

Vases in lenacotla are fragile. 

Gli /ii sono arrivuti qiiesla mattina. 

The uncles arrived this morning. 

Le tazze ed i piatti sono gialii. 

The cups and the plates aic yellow. 

L’erba e verdc. 

Grass is green, 

Gli inselti sono noiosi in estate. 

Insects arc tiresome in summer. 

Definite Articles 
Contracted with Prepositions 
AL (a-ll) segretario In data la responsiibilita. 

To the secretary was given the responsibility. 

DALLA (da-la) cupola di .S. Pietro si vede tutla Roma. 
From the dome of St. Peter's one can see the whole 
of Rome. 

DAI (da-i) buoni pensicri iiuscono le buune azluiii. 
From good thoughts good factions are born. 

DAGLI (da-gli) storici ci vengono raccontati gli cventi 
chc ebbero liiogo nei tempi passati. 

By the hislonans we aic told of the events which took 
place 111 times gone by. 

DALLE (da-le) prime ore del niattino si conoscc il 
buon giorno. 

From the lir>t hours of the morning we can tell what 
the day will be. 

SUL (su-il) mare veleggiano delle harchc pcsche recce . 
On the sea some fishing boats sail. 

Translatioii ol “ Some ’* and “ Any ** 

Mi dia vino bianco. 

Give me some while wine. 

Vuole dei libri di lettura ? 

Do you want any reading books ? 

No, mi din invcce dei piccoli raccoiitini. 

No, give me some short stories. 

Usage which Dill'ers from Englisii 
Devo es.serc a casa alFuna. 

I must be home by one. 

COL (eoii-11) bore in mano essa paaso oltre. 

With ihc flower in her hand she passed on. 

DAL (da-il) carro saltd a terra. 

From the cart he jumped to the ground. 

II mistero DEL (dl-il) sonno non t stato ancora spiegato. 
The mystery of sleep has not yet been explained. 
NEL (in-ll) salotto troverik il libro verdc. 

In the lounge you will hnd the green book. 
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SUL (su-ll) piH/zalc c'd H vcnditore di Kjoruali. 

On the square there is the newspaper seller, 

ALLO (n-lo) s'puntar del glonio il sole illumina i sette 
colli di Roma. 

At the break of day Mic sun illuminates the seven hills 
of Rome. 

AI^LA ta-la) maltifiu presto coininciano a cantare i 
galli, 

Larly in the morning the cocks begin to crow. 

A1 (a-i) laglil vaniio multi in estate. 

I'o the lakes go many in summer. 

AI.LE (a-le) alunne della scuola italiana fu data una 
vacanza. 

To the girls of the Italian school was given u holiday. 
COLL^ (con-l') ainorc non si deve scherzare. 
v>ith love one should not play. 

COl (con-J) pesci nel lagu si trovava una ranocchia. 
With the fishes in the lake there was a fiog. 
rOGlJ (con-gli) amici bisogna esser sincerl. 

With friends one must be sincere. 

A che ora parte per Napoli ? 

At whai time do you leave for Naples ? 

Quiindo sono le undid dovro eomineiare a preparnrmi. 
When it is eleven I shall have to begin to gel ready 
Quant i ne abhiaino oggi V 
What is the date to-day 7 
t il 28 Aprile. 

Il IS the 28lh of Api il. 


11 Signor, la Signora c la Slgnorlna Birllli sono arrival 
ieri sera. 

Mr,, Mrs., and Miss Birilli arrived yesterday evenings 
Ho coinprato il cotonc c gli aghi, 

I bought cotton and needles. 

L*ltalia t tin bel pacse c merita di esaere visitatai 
Italy is a beautiful country and deserves to be visited, 

Tbc Indefinite Article 

Un uomo k passato proprio adcsso per la strada. 

A man has ju.st gone down the street. 

Uno scolaro diligente lavora parecchle ore al gioriio. 
A diligent scholar works several hours a day. 

una cosa piacevole il viaggiare airciilero. 

It is u pleasant thing to travel abroad. 

Ci vuolc uirora per arrivare in cittii. 

It lakes an hour to gel to town. 

Omission of the Article 

lo sono iialiano, mia madre d inglesc ed i miel fratelli 
sono iriandesi. 

I am Italian, my molhci is rnghsh, and my brothers 
arc Irish. 

Lgli c artista ed e beii conosciiito in questa citta. 

Me IS an artist and he is well known in this town/ 

Noil. Mia madre e a casu, mia sorclla e a scilola . 
tntte e due lavorano con piaccre. 

My mother is at home ; my sister is at school . 
both work with pleasure. 


LESSON 3 


Genders and Numbers of Nouns 


A n(H)n is a word used for naming some 
person oi thin^. 

There are two genders for Italian 
nouns : masculine and feminine. 

( I ) The names of men and male animals 
arc masculine ; the namc.s of women and 
t'cmalc animals arc feminine. 

(2) Nouns ending in -o or a consonant arc 
masculine, and nouns ending in -a, -tone, or 
-u are feminine : 

d padre, the father la madre, the niothvr 

n giiioco, the pame la casa, the hou.se 

la cola/ione, ihe meal la virtii, vu tue 

Note the following ; la maiio (plur. le muni) the 
hand , muro (inasc.) wall, plui. i inuri mcan.s walls of 
a room and plural Ic mura (fcm.) means external walls : 

J iaio (masc ) pan, plur. puia (fcm.) ; riso (masc.) 
aufzh, plur. risa (fcm.) ; centinaio (masc.) htiiulrefl, 
plur. centinaia (fcm.) ; migliaio, (ma.se ) a thousand, 
plur. inigliaia ; mlgUo (masc.) mile, plur. miglia (fcm.). 

Apart from the above simple rules, which 
cover the majority of Italian nouns, the student 
IS advised to learn the gender of each noun 
as it is met. 

Many masculine nouns may be made feminine 
by changing the ending -(> into -A. Thus : 

Ragnzzo, boy, raga/zu, ffirl ; cuoco, cook 
(m.), cuoea, cook (fcm.) ; cittadino, citizen 
(m.), cittadina, citizen (fem). 

This is a most useful rule — one which 
doubles a whole section of one’s vocabulary. 

There are five simple rules for the formation 
of the plural of Italian nouns : 


1. Nouns ending in a vow'cl, excepting 
feminine nouns ending in -a, change the final 
vowel into -i : 

il pocta, the poet i pocti, ptuns 

In madre, the mother le madri. ntothers 

il padre, the /ather i padri, fathers 

2. L'emimne nouns ending in -a change thi^i 
lo -e : 


la ruga/./u, the 
la porla, doot 
Lora, horn 


Ic ragazze, 
le porte, door.s 
le ore, horns 


3. Nouns ending in -io, omit the -o in the 
plural : 

il tigliii. the .son i ligli, the sons 

But if the i IS accented as lo zio, the mule, then Ihc 
-o IS changed lo -i. 3 hus ; gli zii, the uneles. 

The endings -io, -ia usually make one syllabic : the i is 
rarely accented. This helps lo explain why figlio has the 
Stress on the i, and why ihc plural is figli and not figlii. 


Non-. Nouns ending in -ca, -ga, -co, -go, 
besides changing the a tind o, add h after the 
c or g lo preserve euphony : 


il duca, the duke 
il collcga, the coHeafiue 
II fico, the fin 
il lago, the lake 

Noil also — 

II purco, pts 
I’amlco, friend 
il Greco, the Greek 
medico, doctor 
cn'iico, critic 


i duclil, dukes 
I colleglii, lolleagueA 
i fichl, fig.s 
I laghi, lakes 

i porci, fi/g.s 
gli amici, friends 
i Greet, Greeks 
m^dlci, doctors 
critici, critics 


4. Most nouns ending in -da or -gia omit 
the i in the plural : 
la piogglii, rain 
lu proviiiciu, province 


G pilogge, rain< 
le province, province 



1815 


Genders and Numbers of Nouns* 


5. Words ending in a consonant or stressed 
vowel do not change in the plural : 

H rc« the king i re, the kings 

la dllBcoll&f difficulty le diflicoltjk, difficulties 

Irregular Plurals 

Singular Plural 

\LK (f.), wing AU, wings 

BtlE, o v BIJOI, o^cn 

VJO.God OKI, Wv 

thousand MILA, thousands 

UOMO, man UOMINl , men 

Notk. Le forbid, scissors (no singular). 

You should now begin to learn nouns from 
the Alphabetical List given in Lesson 10. 

As your studies continue through adjectives, 
pronouns, and verbs, you will learn these words 
in the lessons and from the list. 

Start a note book. Copy into it not fewer 
than ten words every day and learn them until 
you know them. 

In the exercises which follow, the English 
equivalent is given, so you arc saved the trouble 
of looking up every word. 

At first be content to follow the meaning of 
the Italian text. On second perusal, you must 
know it exactly and the grammatical reasons for 
the various inflexions. 

EXERCISE ON NOUNS 
Gender 

II giardino dell'artista e grande e hen tenulo. 

The iirlisl's garden is large and \sell kept. 

La madre del capitano ha dclle belle mani. 

The captain’'; molher has heautiful luinds. 

La pa/ien/.a h iin«a delle prima virtu. 

Patience is one of the firsl viitucs. 

La Maria .si e comprulu due pain di searpe. 

Mary has bought herself two pairs ol shoes. 

Lc iiuvH iresche .suno biione per la salute. 

Ncw-liiid eggs arc good for ihe licallh 


Exceptions 

Mia cughia si i fatta male alia mano. 

My cousin has hurt her hand. 

Le arml da fuoco sono pericolose. 

Firearms arc dangerous. 

Geote alleera il ciel Paiuta. 

Heaven helps merry people. 

La inenle 6 prima, Pazione secunda. 

Mind IS hrsi, action second, 

La canzone die caiitava niiu madre era bclUs!iima, 

The song my molher used to sing was very beautiful. 

L'ape cl il micic e la cera. 

The bee gives iis honey and wax. 

Il poeta Dante Alighieri scrissc la Divlna Commedia, 11 
poema piu grande della letteratiira italiana. 

I’hc poet Dante Alighieri wrote the Divine Comedy, 
the greatest poem of Italian litcralure. 

I quattro piii grandi pneti Italian! sono : Dante, Pctrarca, 

Tasso c(i Ariosto. 

The four grealcsi lialian poets are . I>anie, Petrarch. 
Tavso, and Ariosto 

II muraglionc intoriio a1 giardiiio 6 inollu alto. 

The wall round the garden is very high. 

II piccioiie fa inolte miglia al vulo e spesso arriva 
csauslo. 

I'hc pigeon covers niany miles in (light and often 
arrives exhausled. 

Oiicslo panorama e iin poema da per sir slesso. 

Thi‘ panoiama i.h u poem in itself 

Plural of Nouns 

1 tigli dcllo rio (’arlo sono molto intelligenti, ma I figli 
degli zli Aiidrea e Giovanni sono molto pigri. 

The sons of uncle Charles are very intelligent, but the 
sons ol uncles Andrew and John arc very lazy. 

Lc ragazzc chc vidi icri sera sono amichc di mia figlia. 

The girls I saw last evening arc friends of my daughter. 

I iaghi della Scozia sono molto riiiomati ed atlraggvno 
molti vlsituturi nelPestule. 

The lakes of Scotland are veiy renowned and attract 
many visitors in summer. 

I fichi die ho comprati ieri mattina sono ben maturi. 

The figs 1 bought yesterday morning are quite ripe. 


Ii:SSON 4 

Adjectives and Numerals 


A n adjective is a word used to describe the 
quality of a noun. In Italian the 
adjective agrees in gender and number 
with the noun, anti usually follows it. This 
rule applies wherever there is one or more 
adjectives qualifying the noun. 

(The student who knows French will appre- 
ciate as he advances in Italian that the position 
of adjectives is often determined by taste, but for 
the present he should keep to the rule just given.) 

Most adjectives end in -o in the masculine 
and -a in the feminine, but tho.se ending in -e 
do not change in the feminine. Thus : 

nuovo, new (masc.). 

nuova, new (fern.). 

diligente, diligent (masc. and fern.). 

The plural of adjectives is formed according 
to the same rules as the plural of nouns (sec 
p, 1814). Thus : 


IU10V0, nuovi ; new, masc., sing, and plur. 
nuova, nuovc ; new, fern., sing, and plur. 
diligeiUe, diligenli ; diligent, (masc,, fcni., sing, and 
plui.). 

Euphonic changes : 

bianco, white (masc.), plur bianchi (masc.), blanche 
(fern.). 

bingo, long (masc.), plur. lungbi, lunghe. 
tedesco, German (masc.), plur. tedcschi, tcdcschc. 
Adjectives ending in -io drop the o in the 
plural : 

savio, wise, pi. savi (fcm. plur. savic). 

Adjectives which Precede the Noun : Im- 
portant. The following seven adjectives are 
placed before their nouns : 

hello, beautiful brutto, ugly 

buoiio, good cattivo, had 

grande, big, great piccolo, small 

snnto, saint 

Bello, buono, grande, and santo are usually 
abbreviated (but never before z or s impure) in 
the masculine singular, as follows : 
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Italian 


bcl, buon, Rran, san, before a consonant, 
bcir, buon', grand*, sani* before a vowel. 

The plural of bel is bei, 

.. „ ,, bello I is belli (begli before 

„ „ ,, bcir J a vowel or s impure, 

begl’ before i). 

('utnparisun 


Supcriorily . 

(1) 

(2) 

(.') 


pill 

(adjcelivc) 

di or die 


pill 

bello 

di 


moi e 

heaulifnf 

than 

Inferiority : 

meno 

(ddjeetivc) 

di ot ehe 


meno 

bello 

di 


less 

beautiful 

than 


Than is translated by cither di or the : 

(a) by di bclore a noun, pronoun or number 

(b) by cbe before an adjective, verb oi adverb. 

Thu\ ■ Lo zio e piii riceo del fratcllo, Thf iim/c i\ n'clict 

than the h/ofhet, Kgli lia piii di Ire sorelle, Ht' has 
mote than thicc sister.s But ■ Meglio tardi cbe 
niai, Better fate than never. 

I guality . (I) (2) 

cosi (adjective) conic 

cosi hello come 

as beautiful as 

The Superlative 

The superlalive is formed by placing (he 
article before (he comparalivc ; 

il pill ricco, the nr /test (masc.) 
lu pill catriva, the worst (fern ) 
il meiio brudo, the least (masc.) 
la ineno bclla, the feast beautiful (fem.) 

The word molto {much, very) is frcqueiilly 
used to form a sort of superlative : ft molto 
ricco, he is very (i.e. superlatively) rich. 

Another common superlative (m speech 
though not in writing) is formed by repeating 
the adjective. 

L’inglesc c ditTicilc, difficile, Euf^lish /v 
difficult, nutst difficult. Piano piano, very softly. 

And there is the superlative absolute, " 
formed by dropping the last vowel of an adjec- 
tive and adding -issimo. 

bravo, brave bravissiino, most la are 

ricco, riih ricchissimo, most tuft 

Note the change in spelling ricchissimo, for 
euphony. 

Also in the comparalivc and superlative, the 
adjective usually follows the noun : 

La cittk pill bclla. The most fteautiful my. 

I metalli utilissimi agll uomini, The most useful merah 
for men. 

Irregular Comparatives and Superlatives 
Positive Comp. Sup 

alto, superiore, supremo, 

high higher Inghcsl 

buono, migliore, il migliore, 

good better be, si 

catllvo, peggiore, il peggiore, 

bad worse wor.st 

grande. maggiore. 111 maggiore, 

big bigger biggest 

piccolo, ininnre, 11 minorc, 

small smaller smallest 

The above have also regular forms : piu alto^ 
il piu alto» etc. 


Miscellaneous 

much ... as • tanto . . . quanto, 

Egli tanto allegro quanto siio ligJio, He is as happy 
as his son. 

lo bo tanti librl quunlo lei, / have as many books as 
you. 

Tale . . . quale : fust as . . m such condition as. 

Le penrie tali quali le ho riceviite. 7'he pens fust as I 
raetved them. 

At this point the student should begin to learn 


adjectives from the list in Lesson 10. 
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Cardinals 


1 1 

^ UI1 

30 

trciita 


lino, a.i 

31 

trentuno 


due 

32 

trentudue 

3 

Ire 

33 

trentatre, etc. 

4 

quattro 

40 

quaranta 

5 

cinque 

SO 

cinqiiaiila 

() 

sei. 

60 

sofisanta 

7 

sette 

70 

settanta 

8 

otlo 

SO 

ntlaiita 

9 

nove 

90 

novanta 

10 

Uieei 

100 

cento 

1 1 

undici 

101 

ceiitunn t 

12 

dodiei 

102 

ceiitodue i 

n 

tr^Uiei 

200 

duecentu y 

14 

qiiattbrdici 

300 

trecento \ 

1^ 

qiiindiei 

400 

quattrueento \ 

16 

sediei 

500 

eiriquecento \ 

17 

diciassette 

600 

seicento \ 

18 

diciotto 

700 

settecento \ 

19 

diciamiove 

800 

ottocenlo \ 

20 

venti 

900 

noiecento 

21 

ventuno 

1000 

mille 

22 

ventidue 

2000 

diiemila 

23 

ventitrd etc. 

One mi If ion, un mlliniie 



Ordinals 


1st 

primo, a 

6tli 

scsto, a 

2nd 

secomlo, a 

7lh 

s^ttimo, a 

3id 

Icr/o, a 

8th 

ottavo, a 

4th 

quarto, a 

91 h 

nono, a 

5lh 

qiiinto, a 

lOih 

d^cirno, u 

Use of Numerals. 

Una ; drops 

the last letter when 

ihc next 

word begins 

with il vowel 

un' arnica, a (or 

one) fnetul : iiiratieoru, au uiu /ufi 

Use lino before 


s impure oi i 

Dno, iina, otto : when used lo form eompounds 
C.JUSC ihc other numbers to drop their final vowel : 
Thus : ventuno, -a, eentimo, -n, ^ciitotto. 

Cento has no feiTiinine or plural, and in J uscan drops 
ihc -to when preceding an unstressed syllable duecen- 
quaranta. 

JVlille and miliune have plurals ' inila, milioni. 

On the 5th, bth Ai cinque, ai sci. 

Dotes. London, \ 5th January, 1958 : Londra, 
il 15 (di) gennaio (di) 1958. What is the date ‘s 
Quanti nc abbiamo del mese ? It is the Hth : 
Ne abbiamo otto. 

Age : How old are you? Quanti anni ha 
lei ? / am 25 years old. lo ho 25 anni (lit. I 
have 25 years). A year af^o : Un anno fa. 
Within six months : Fra_sei mesi. All two., all 
three, all four : Tutti e due, tutti e tre, tutti e 
quattro. Both brothers, both .sisters : Ambedue 
i fratclli, ambedue le sorelle. Each is translated 
by ogni (masc. and fem. and sing, only) ; ogni 
casa, every house. 

' Uno is used in counting or before s impure or z. Un is 
the ordinary masculine rorm for one. Thus : Un gcnerale, 
means cither a general or one general 
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Adjectives and Numerals 


Miscellaneous — Learn on Second Perusal 
zero, zero I nought 
un paio, a pah\ a brace 


una coppia, a couple 

una dozzina, a dozen 

una ventina, a score 
una tronlina, thitty or so 
la metil, the half 
un terzo, a third 
un quarto, a fourth 
il doppio, the double 

il tripio, the triple 


una quaranlina, 2 store 
una clnquantina, half a 

‘ huudieil 

un ceiitinaioi a hundred 
or 

un iniieHaio, a thousand 

Of \o 

a cciitlnaiu, by huudied\ 
a miKliaia, by thousands 
un quiiito, a fifth 
lino ad uno, one by one 
due a due, two by t ho 
il quadrupio, the 

quadruple 

un centupio, a hundted- 

fold 


un trimestre, a rettn, quatter {three months) 
un triciuiio, tluee years period 
r ultimo, the last 


I he Time 

II 7/1?/ time is tt ? Che ora e ? 

Noon, Me//.ogiorno (or me/zodi, or le d(idici). 
Midnight, Mezzanoltc. 

One o'clock, l/iina (also : il tocco). 

Two o'clock, I.e due. 

A quarter past three, Le tre e un quarto. 

Half past Jout , Le quattro e mezzo. 

A quarter to /ne, Le quattro e tre quarti {Jour and 
thiee quartets). 

Ten niinuies to si\, Le sei meno dicci (sU less ten), 
live past seven, l/C sette e eiiique. 

/( is stf iking one, Suonii Tuna, 

It IS sliiktng si\, Suonano le sei. 

LXERC ISL ON ADJECTIVES AND NL'MERALS 
Adjectives nliich Preeede the Noun 
Una bella ragazza era eon inia niadre al hullo ieri sera. 
A beuulirui girl was vMlh my mother last night at the 
dance (ball). 

IJn huon eonsiglio puo essere di grande aiuto in certi casi. 
(A) pood advite nia> he of great help in some cases, 
('he liel giardiiio ! 

VVliat a beautiful garden ! 

Coniparison 

II eappcilo di Enrico e piii grande di quello di (■iu\aiini. 
Heniy's hat is bippcr than Joiin's. 

11 giaidiiio di Maria itieiio hello di quello di Rosa. 
Mary’s garden is less beautiful Ilian Rose's. 

meglid arrivare presto che essere in ritardo. 

It IS better to anive caily than to be late. 

I'ssa e ensi agile come sua surella. 

She is as agile as hei sister. 

Nel traversare la strada e meglio andar piano che presto. 
In crossing the road it is belter to go slowly than 
()Liickl>. 


The Superlati\e 
J/agrieolliiru e la piii utile delle arti. 

Agriculture is the most useful ol arts. 

Era tutte le ragazze ehe vidi ieri nl concerto la Rosina 
era lu meno bella. 

Amongst all the girls I saw yesterday at the concert 
Rosina was the least bcMuiiful. 


Quando undai a visitare la scuola mi venue mostrato il 
peggiore allicvo. 

When 1 went to visit the school they showed me the 
worst pupil. 

La lingua ingicsc e molto diHieile per gli Italian^, vice- 
versa la lingua italiana k facilLssima per gli ingle.si. 

English is very difficult for Italians, vice versa, llalian 
IS very easy for the English. 

Ma lei canta molto bene. Bravo, anzi bravissimo ! 

But you sing very well. Cjood, very good ! 

Non k vero chc nia lo morte il peggior di tuttf i mali ; 
it un sollievo pci mortali clie son stanehi di solTrir ! 

It is not true that death is the worst of ills ; il is a 
rest for those poor mortals who are tired of 
suffering. 

( aruso e stato il cclebcrrlino tenore di questo secolo. 

C'aruso has been the most celebrated tenor of this 
centui y 

I libri del Basie sono utilissimi per lo Ntudio delle lingue. 

I he books of Basic arc most useful for the study of 
languages. 


Numbers 

Una maltina andando a spasso in cuinpagna vidi tre 
raguzzi chc giiiocuvano con due cagnoliiii ; uno 
era bianco e l*altro ncro. 

One morning going for a walk m the country 1 saw 
three boys playing witli two puppies ; one was 
white and llie other black. 

II 3 di luglio e il mio giorno natalizio. 

The .3rd of July is my birthday. 

Nel niiileottoeeiito settanta I’Uulia fii unitn sotto 11 
regno di Vittorio Emanucle II. 

In eighteen hundred and seventy Italy was united 
under the reign of Victor Emanuel II. 

Verro a vcdcrla il diciotto aprlle prossimo. 

I shall come lo see you on the 18th of April next. 

II cavallo cadde dopo di aver pereorso Ire quarti di 

miglio. 

1 he horse fell after it had gone three quarters of U 
mile. 

L'ora si eonipoiie di quattro quarti (Lora , sei quarti 
formano un’ora e mezzo. 

The hour is composed of four quarters ; six quarters 
make one houi and a half. 

Verso hi line del qiiimlicesimo secolo, nel sun studio a 
Firenze, Leonardo da Vinci bivorava sii innumerevoli 
cose di iiiia natura la piii variata. Egli era seiiltorc, 
plllore, architetto, iiigegiierc, chimico ed anatomista. 

Towards the end of the tiflccnth century in Ins studio 
in Florence, Leonardo da Vinci was working on 
innumerable things of the most varied nature. 
He was a sculptor, paintei, architect, engineer, 
chemist, and aiuuomisi. 

A che ora va a pratizo generalmente ? Alle sei di sera^ 
mu noil ceno. 

At what time do you generally go lo dinner ? At six 
o'clock, but I do not have supper. 

Non ho mai sapiito quanti anni ha lei ; ma non credo 
ehe abbiu piii di venticinque anni. 

I never knew how many years old you are ; but 1 
suppose you arc not more than twenty-five. 

Suonano Ic undici, bisogna che io In lusci. Arrivederei ! 

It IS sinking eleven, 1 must leave you. Good-bye I 
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LESSON 5 

Pronouns and Their Uses 


A PRONOUN is a word used instead of a 
noun or a noun equivalent. 

Pronouns are dealt with in this 
Lesson in the natural sequence : Personal, 
Conjunctive Personal, Reflexive, Relative, In- 
terrogative, Demonstrative, Possessive, in- 
definite. There are also 
notes on Variable and 
Invariable Pronouns, and 
some exercises. 

In the list on the right 
the subject pronouns 
answer the question : 
who or what acted? The 
direct objcqt pronouns 
answer the question : 
who or what was the 
primary recipient of the 
action ? The indirect 
object pronouns answer 
the -question : who or 
what was the indirect or 
secondary recipient of 
the action ? 

Thus in I wi/I tell it to 
him, I is the suhjcct ; 
it is the direct oh/cct ; 
him, is indiu'ct object. 

Never forget that every Italian noun /.s 
masculine or feminine in ficndcr, and a corre- 
sponding gender must he used when it /v replaced 
by a pronoun. 

Thus : Kcco la mia caKa. (cssa) 6 muitu bella. 

Here /v my house, a is ve/ y heauiituf. 

the Personal Pronouns (and indeed all 
pronouns) are of frequent occurrence the 
student must memorise them now. But note : 

£gll, ellu, e($lliio arc used for persons bill esso, 
essa, cssi, esse may be used Tor persons, anirnuls, oi 
things. 

In speaking (bill nol in litcraiure) cssi and esse are 
used instead of cglino and ^*lleno (which lend to dis- 
appear entirely). 

YOU. rhe English word you is translated by LEI, 
and this Is followed by the verb In the Third Person 
Singular. LEI is used for both masculine and feminine. 
The plural form of LEI is L.ORO. The bcKinocr 
.should never use TU or VOL Thus ; 

LEI HA, you have (sing.). 

LORO HANNO, you have iphu.). 

Parla lei llaliaiio ? Do }ou speak Italian ? 

TU is used to address children, relations, intimate 
friends, and animals. The foreigner should avoid it 
until he knows Italian well. 

VOJ is used in spcechmaking or addressing a number 
of people (soldiers) and m commercial correspondence 
Avoid it ! Use Lei. 

IT : The word " it may often be omitted in Italian. 


R vero, it /.i true ; Ha fatto ? Have you done it ? 

SELF : The word “ self ” may be added to the 
above pronouns by steaso ” : io ateaso, / myself; 
lei stesso, you yourself, yourself, etc. And in the fetri. 
etc., io stessa : lei atossa. Plur. noi steasl, loro steftsl. 

SE, Itself, third person singular and plural, re- 
flexive, not used in nominative, sc stesso, himself. 


Conjunctive Personal Pronouns 

These aic so called because iliey precede I he 
verb or can be joined with it when they follow. 
They are : 

mi, me, to me ; ti, thee, to thee ; Io, him, it (masc.) ; 
gli, to him ; la, her ; le. to her ; cl or ne, us, to us ; vi, 
you, to you , 11 or gli, tnem, to them (masc.) ; le, them, 
to them (fern.) ; si, himself, herself, themselves. 

Vi prego di darmi uno zolfanello, / pray you 
to (i.e. please) give me a matcli, Cr^imi, 
Believe me ; Chiamatelo ! Call him ! amarla, 
to love her. 

Position of Pronouns 

The conjunctive pronouns precede the verb 
as in the following : 

Egli mi di, he gives me. 

lo vi vedo, I see you. 

Lei mi ha dalo, You have given me. 

The Indirect precedes the Direct, when two 
object pronouns come together : 

Me lo di, he gives it to me. 

Dategllelo, give it to him! 

NE follows the direct object ; 

LORO comes last, following the verb. 

Rgli ha detto loro. He has told them. 

£CCO ; This word means here h or here 
are [void, in French). Here is John, Ecco 
Giovanni. 


PERSONAL PRONOUNS 


Subject Pronouns | 

1 

Object Pronouns 


1 ; 


11 

111 

io. 1 1 


Direct 

Indirect 

III, thou 1 

Isl Pers. Sing 

mi, me, me 

mi, a me, to me 

egli, esso, he or it i 

2nd ,, „ 

la, la, you 

le, a lei, to yoiP 

(masc.). 1- 

ti, te, thee 

ti, a tc, to thee 

ella, cssia, she or it j 

1st „ Plur. 

ei, noi, us 

ci, a noi, to lO' 

(fem ) 1 

2nd 

vt, voi, you 

vi, a voi, to vim 

lei, roll (.see this i 

3rd „ Sing, 

lo, hii, him 

gli. a lul, to Mm 

page) 

,, ,, 

la, lei, her 

le, a lei, to heV 

noi , we • 

„ (m.) 

lo, cssa. It 

vl \ ad esso, ton 

voi, you 

.. ■■ (f.) 

I’lur. (m.) 

la. essa, it 

cl r ad essa, to\tt 

eglino, essii, they 


(loro» a loro, \ 

(masc.) 

^Ileno, esse, they 

.. (f.) 

f*/ 1 loro, them 

IO \ 

( them \ 

\ od essi, to \ 

(fem ) 



loro, they' 

„ (m ) 

li, cssi, them 

vl 1 them 


(1.) 

le, esse, them 

ci 1 ad cssi, to 




’ them 

‘Corresponds to 1 

RcflcMvc s and p. \ \ 

si, si* 


lei, for which see 1 

himself, hetself,\ 

si, a s£ 

below I 

Itself, themselves 1 
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Here / am or 
behoid me 
Here he ts or 
behold him 
Here she is or 
behold her 
Here we are or 
behold us 
Here are some or 
be ho id some 


^ccomi 

^ecolo 

rendered by 

eccod 
\ £cconc 


Reflexive Pronoims 

The words mi, ti, si, ci, vi, si, are used as 
Reflexive Pronouns in the conjugation of 
Reflexive Verbs. 

lo mi lavo, I wash myself. 

Tu H lavi. Thou washesi thyself 
Egll si l»va. He washes himself. 

Noi cl laviamo, ll'e wash ourselves. 

Voi vi lavatc, You wash yoiifself or .\el\es. 

Essi si lavano, Thev wash themselves. 


Relative Pronouns 

A relative pronoun is one which connects the 
noun or pronoun to which it refers with the 
part of the sentence which follows. Thus ; 
The man whom / know : The house that Jack 
built. 

Whom and that arc rclaiivcs.. 

The English relative pronouns who, whom, 
which, and that arc nearly always translated by 
the word chc. 


In Italian the relative is never omitted, as it 
often IS m English. Thus : 

The tetter (which) / wrote to you ha\ not aniveif i.a 

l^tttTa CHE vj ho scritto non c arrivatii. 


On a second perusal, learn the I'ollowint; list of relatives : 

Masculine nnijular Feminine singular 

chc or il quale (who. which, 

that) die or la quale 


di cui, del quale (of whom, 
which, that) 

a cui. cui, al quale (to whom, 
which, that) 

che, cui, ill quale (whom, 
nhii h) 


di cui, della quale 
a cui, cui, alia quale 
che, cui, la quale 


da 


cui, dal quale (itom 

whom, }^ii(h. clc ) dn cui, dalla quale 


Masculine 

unci 

F'cminmc 


Plural 

chc, who. which, that 
di cui, of whom, which, that 
di cui, of whom, which, that 
a cui, to whom, which, that 
cui, whom, which 
da cui, from whom 


Masculine Plural 
i qiiali 
del quali 
ai quali 
i quali 
dai quali 


Feminine Plural 
le quali 
delle quali 
ulle quail 
Ic quail 
dalle quali 


The word chi is used only for persons and 
always in the singular — it means he who., she 
who, etc. 


Chi piant6 la vile fu No^, He who planted the vine 
was Noah. 


Chi parla adcsso ^ mia ciigina. She who speaks nois 
is my cousin (fern.). 

Chi va piano, va sano, He who goe.s slowly goes 
surely. 


II chc, is often used to translate : The thing which. 
For instance : A says ft i\ very cold today, and B 
wishing to reply That t dislike or Cold is something / 
dtslfke might say II chc non ml piace. 

Interrogatives 

Chi ? Who ? Che ? What ? Di chi ? Of 
whom ? Di chi ? Of what ? A chi ? To 
whom ? A che 7 To what ? Chi ? Whom ? 
Che ? What ? Da chi ? From whom ? Da 
che ? From what ? Quale ? Which, which 
one ? (masc. and fern. sing.). Quali ? Which^ 
which ones ? (masc. and fcm. plur.). 

These words are used instead of CHE when 
the meaning is Which one of two or more ? as 
for example : 

Qual e il cappello dell’iifiiciale 7 Which (one 
of all these) is the officer's hat ? 

Di questi due cavalli quale vuol lei 7 Of these 
two hor.scs which one do you want ? 

Norn. Instead of CHE one very often says 
CHE COS A, What thing. Che cosa fa 7 
What are you doing ? Or simply Cosa, as in 
Cosa vendc il bottegaio ? What does the shop- 
keeper sell ? 

Chc (and sometimes quale) is used to express 
What a as in What a fine question ! Chc bella 
domaiida ! What a beautiful girl ! C'he bcUa 
ragaz/a ! 

DomoiiNtrative Pronouns 
Singular Plural 

masc. fcm. masc- fcm. 

THIS : questo quvsta questi queste 

THAT: quello quclla qiaMll)! quelle 

These words always agree in gendci and number with 
I ho noun which follows them ; 

Quello ii II male ; That /r the misfortune. 

Questo 6 die io ho sentilo. This is what I have heard. 
Quella ragaz/a, That girl. 

Quello lion mi place, Thar does not please me. 

Quelle ragazze. Those giils\ 

When followed by a verb and a noun, Qiicstu and 
Quello lake the gender and number of lliat noun. 
Quest a e la mia cusa. This is ms house. 

Quei sono fratelli. Those are hrothets. 

Note the abbreviations : 
stamatlina, this nionung (questu mattina), 
stascru, this evening (questa sera), 
stanotte, to-night (quesla nottc). 

Other demonstratives are : 

ClO, meaning that in a very general sen.se, and with 
che : 

ClO CHE means that which. 

/ believe that which I see, lo credo ci6 che vedo. 

Possessive Pronouns 

The possessive pronouns and the possessive 
adjectives have the same forms in Italian, which 
are : 

1st pers. sing, mio, mia, mi^i, mie, my 

2nd „ „ tuo, tua, tuoJ, tue, thy 

3rd ,, suo, &ua, siioi, sue, his, her, its (also your) 

1st plur. nostro, nostra, nostrl, nostre, our 

2nd „ „ vostro, vostra, vostri, vostre, your 

3rd „ „ loro (for both genders), their (also your) 
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— ihe difference being that the possessive pro- 
nouns usually take the definite article before 
them if they refer to a thing in the singular and' 
not to a person. 7'hus ; 

mio Iratello, mr hrothei 
11 mio cappi'llo, wy hat 
i mici cappcili, m\> hats 

In the plural the article is used with both 
persons and things : 

I miti frarelli, my brothers, ihough it is often omitted 
with persons Questi soiio mici f'ratclli, These ate my 
brothers. 

Di lui and di lei are used instead of suo, sua, 
suoi, sue when there is any likelihood of ambi- 
guity or misunderstanding — 

This book is his ami not hei s, Qiiesto libro e di lui e non 
di lei. 

The possessive pronouns or adjectives may 
come after their noun, especially in exclama- 
tions : 

Amico mio ! I\fy fiicnJ ' 

Carissiiiin mio f My (very) dcai JcUom ! 

A easa niia, in my house ; per conto mio, on mv 
act ount ; in nume mio, in my name ; da parte mia, on my 
port. 

Che eappello e? H'hof hat is it ^ 

Non e il mio, e il suo. Not mine - yours (or his). 

II piacere e mio, The p/easuic is mine. 

Note. Possessive pronouns and adieetives in 
Italian agree in gender and number with the 
object possessed. 

Indefinite and Miscellaneous. A number of 
useful and frcctucntly recurring words come 
under this head and must be memorised, though 
not necessarily on a first perusal of this Course. 
Except for the “ invariables given below, they 
must agree in gender and number with their 
nouns or the nouns wliosc place they take. 

lovariabics 

OCNI, eo(h, ever}. OKiii giorno, eveiy day. 

NIENTE, nothini(. Nioiile e inulilc, Nothing is useless 

NULLA, nothing. Nulla ci conf’orta. Nothing com- 
forts us. 

OUALCIIE, am qua Idle cosa, an} thing. 

When niente .nul nulla follow :i verb ihc word non 
iniisi be phiLcil bcfoic the verb ; 

Non e’e niente, tlicie is nothing. 

When they arc followed h> an ad|cetive ihey lake DI. 

When they are followed by a verb I hey lake DA. 

Niente di biiuno, nothing good 

Niente (or nulla) da dire, noihing to say. 

QUALUNQLIE : means any . . . whatever. 

Oealuaque casa, an\ house whatcvei. 

PER QUANTO ; however, whatever. 

Per quanto e in mio poterc, whatever is in m\ powei 

Variables 

Al.TRO-a-i>e, other, another. 

ALCUNO-a-i-e, .someone, anyone. 

ClASCUNO-a, each one, every one (sing. only). 

TUTrO-a-i-c, all, the whole of (Tutti, eserybody). 

N.B. TLTTC^ IS also used for everything. 

NESSUNO-a, no one. 

OGNUNO-a, each one every one. 


CERTUNO-a, a certain one, one. 

TALlINO-a-i-c, somebody, someone. 

QUALClJNO-a \ , . 

QUALCHKDUNO-u f'^meone. iomebody. 

TALE-1 , such a one, such (un talc, a tertain man). 
TUTTO QUANTO, Uitta quanta, tutti quanti, tutte 
quante, all, the whole (lo ho veduto tutti quant! gli 
uomini : I have seen all the men —i.e. logcihcr). 

TANTO-a-i-c, so much, QUANTO-a-i-e, how much. 
L’UN, I ’ALI RO, L’UNA L’ALTRA ; GLI UNI 
GLI ALTRI, LE UNE I E ALfRE, each one, one 
another. 

Ci amiamn Pun Paltro, we love one another. 

Examples ■ 

Ogni citlii. eath town , ogni volta, eaih time ; ogni 
dove, ever] whei e. N.B. Ognura, always. Ognuno lo 
dice. Everybody .st/r.s so (i c. it) ; ciascuna volta, eadi 
tune \ Conosee lei ak'uno? Do }ou know anybody ^ nol 
altri Inglesi, ue f.nghsh (nous aulrcs Anglais) ; Cos! 
fan tutle, .So all (women) do ; liilti loro, all of you , 
Quanto e’e da pagarc? How much is to be paid? £ 
tuttkiltrn cosa. It is quite anothci matter ; tutt'altro, on 
the (ontia/y , II signor tale mi disse, Mr. So-arid-so told 
me , il tal libro, such a book. j 

Nini Also - AJMHfc), both. plur. arnbi. I 

PARECCHl. PARECCIIIE (masc. and fern. dim. 
only) several. \ 

PrU DTJN , more than one, many a. \ 

UN I ANTO LA SETTIMANA, At; much a week \ 
QUAMO PRIMA, as soon (early) as possible. \ 
QllANfO C’E da Roma a Parigi? How far is u fufni 
Rifine to Pans ^ ' 


I Am 1 K»i( Rm r Ri \( r 


some, a ceirain. 
one 

each, ever) 

am hodv 

lino 

ogni* 

uleimo 

iin certo 

ognuno 

qualeimo 

un tale 

ciascuno 

qualche* 

certuno 

taliino 

lotto 

qua Idled lino 

M ho '] 

no one 

other 

what y evet 

none 

amnhet 

how J 

rufbods 


qualunqiic'^ | 

1 

mitlo 1 

niilla^ 

niente* ' 

allro 

1 

nessimo ' 

i 


j ♦Invariable, ihe reinaiiulci variable | 


No IT. The words in this table arc of frequent 
recurrence and must be known. 


The Word SI. The word si presents some 
dilTiculties which may conveniently be treated 
here. It has the following meanings : 

(1) )Vv. 

(2) So, so much, as much. 

(3) Oneself (reflexive pronoun). 

(4) Indefinite pronoun meaning people, one, they 
(French on). 

(5) to form the passive of verbs. 

Examples ; 

(1) Parla lei inglesc? SI signore, Do you speak 
English ^ Yes, sir. 

(2) Ella cunta si doiccmcntc, She sings .so sweetly. SI 
nella rdlgione che nella politica, as much in religion as in 
politics. 




1821 


Pronouns and Their Uses 


f3) £g|j si lava, He washes iumselj. 

(4) Si niangia quando si ha fame, One eats when one is 

lutni:r\\ 

(5) Se si sa, non si dice, // it ry known, it is not said. 
And Noth. SK means // and Si is also the conjunc- 
tive pronoun. 

KXKRCISE ON PRONOUNS 
Personal Subject Pronouns 
lo imparo I’italiano e lei 11 (edesco. 

I learn Italian and you German. 

Egli j; veiiuto alle cinque iiivcce delle quattro. 

He came at hve instead of four. 

Mi displace che lei non si senla molto bene questa nialtina 
per undare a fare la sua solita passeggiata al Pincio , 
le consiglicrei di prciidere iiiPautoinobile c farsi con- 
durre a vi.sitare i miisei del X'uticano ; essi sono molto 
inleressanti. 

I am sorry that this morning you do not fed well (enough) 
logo for your usual walk to the Pincio ; 1 would advise 
you lo take a taxi and go to visit the museums ol 
the Vatican ; they arc very interesting. 

Object Pronouns 

Mi seinbru che la siia suggest ione sin biiona e se le e possi- 
bilc, sarei molto felicc di a^ere la sua compagnia. C i 
faremo porta re Hiui al Cast el S. Angelo e poi potrcnio 
cainminurc a piedi alia Piar.za di S. Pietro. Visileremo 
la Cappella Sistina o sc avremo tempo salircmo sulla 
cupola, 

I ihink your suggestion is good and if you can I should 
he pleased to have your company We slnill drive up 
to Casicl S. Angelo and from Iherc we shall walk lo 
the St. Pctei’s Squaie We shall visit the Sislinc 
Chapel and if we (shall) have time we shall go up the 
dome. 

Jo mi alzo alle no\e e voi iioece non vi al/ate priina delle 
JO. 

I get up at nine and you on the other hand (instead) 
do not get up hclore 10. 

\'i prego di far silen/.io allrimeiiti non eapirele quel che vi 
Nto spiegando ; c possibile che nun possiate star inai 
lermi? State hiioiu ragaz/i ! .\des.so e uru di 
studiarc : giuocliercte quando la scuola e linila. 

Please he silent otherwise you will not understand what 
I am explaining lo you ; is it possible that you tan 
never keep still ? Be good children ! Now li is time 
to study and you w ill play w hen the school is limshed 

Lcco la inia casa, io stesso Plio falta fahbrienre Pamio 
scorso , i miei ligli si occupano di teiiere in ordine il 
giardiiio ; a loro rie ho data la respoiisahilil^. 

Here is my house, I had it built myself last year , my 
sons keep the garden in order , to them I gave the 
responsibility. 

Relative J^roriouns 

1/amicu clic venne a vedermi qui a Roma tempo la, mi ha 
scritlo iina liinga lettera ; vuole che io vada a trovarlo a 
Loiidra durante le inie vacanze. 

1 he friend who came to see me here in Rome .some lime 
ago has written lo me a long letter ; he wishes me lo 
go and see him m London during my holidays. 

Chi va piano va nano e va lontano. 

He who goes slowly goes surely and goes farthest. 

Chi suona il piano adesso? E rnia cugina. 

Who IS playing the piano now ? It is my cousin. 


Demonstrative Pronouns 

Quella ragazza die lei vide ieri sera al concerto e mia 
Jiglia ; stasera vi andrj^ di nuovo. 

That girl you saw last night at the concert is my 
daughter , to-night she will go there again. 

- Let sa che mio Hglio ha perduto ultlmanienle in specula- 
zioni di Borsa e quindi la prego di aspettarc anenra Ire 
mesi per la somma chc le deve. 

You know that my son has lost lately in speculations on 
ihc I xchangc , please w'ait another three months for 
the repayment of the amount he owes to you. 

— Ci(i non mi riguarda ; csigo clic ja .somma mi venga rinr 
borsata suhitn , lei iie e roKpon.sabile e quindi sc lul non 
paga lei dovr^ pagarmi. 

- That has nothing lo do with me, 1 expect to be paid at 
once : you arc responsible and if he cannot pay me 
you will have to do so. 

Possessive Pronouns 

Di clii e qiiesto cappello die ho trovalo in giardino? 

“Whose hat is this which I found in the garden t 

- £ mio ; grazie ' 

It is mine ; thank you ! 

Veramenic credevo che fosse di lui. 

— Truly I thought it was Ins. 

Invariable Pronouns 

Qualunque sia il caso non mi e possibile di suddisfarla i 
ogni voltu die viene qui a vedermi ha sempre qualdic 
cosa da doinandarini. 

Whatever is the case I cannot satisfy you ; every time you 
come to sec me you ask me for something. 

Per quanto io faccia non ricseo a eapire il sciuio di qucslu 
fra.se. 

Whatever I do I cannot succeed in understanding this 
phrase. 

Non e'e niente di buono al mcrcato oggi. 

There is nothing good in the market to-day. 

Variable J^roiiouns 

iJo venduto tutto quel che possedevo , nessuno ha vuluJo 
aiutarmi iiella niia slurtiina. 

I have sold all I had , nobody wished lo help me in my 
misfortune. 

Oualciino polrcbhc venire a vedermi oggi e quindi sura 
ineglio che non esca di casa. 

Someone might come lo sec me to-day and therefore it 
will be belter not to go out of the house. 

Ecco una bellis.sima giornata ; parccchi di loro dovrehhero 
uiidare a visiture il C'olosseo, il Pahitino, il Cainpidogliu 
ed il J^oro Romano : ogniinu potrebbe portarsi con $e 
qualche cosa da maiigiare e ritoriiarc per il prun/o. Sc 
qualcuno fosse stanco potrcbhe riposarsi ncl Mubco 
C apitolino ed aspettarc gli altri. 

Ihis IS a beautiful day ; many of you ought to go and 
visit the Colosseum, the Palatine, the Campidoglio, 
and the Roman Forum ; everyone could take with 
him something to eat and come back for dinner. If 
someone was tired he could rest in the Capilohnc 
Museum and wait for the others. 

Quanto prima comincero il mio lihro ; ognuno fa quel che 
puo. 

As soon as possible J will begin my book . everyone 
docs what he can. 

Per il loro alloggio ed il loro vitto dovranno pagarmi uii 
tanto alia seltimanu. 

For their board and lodging >ou will have to pay me so 
much a week. 
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LESSON 6 


Regular and Auxiliary Verbs 


A vfiRB is a \vc3rd used for saying something 
about some person or thing. 

Compared with the verbs of some 
languages those of Italian are straightforward. 
The student may gain assurance from the know- 
ledge that in Italian — 

(a) He need not learn all the parts of even regular verbs 
—-unless he wishes to become an ex peri translator, 
or until he has a working acquaintance with the 
language. 

(b) 'I'hc essential verbs of the first conjugation (ending 
-arc) are very numerous, and arc a// regular except 
four, these four being easy to learn and very useful. 

(f) The irregular verbs of most frequent occurrence 
number fewer than 100 and of these il is necessary to 
learn only the most useful tenses, as given in the 
following pages. 

The treatment of the verb here is highly sim- 
plified, and the student must realize from the 
outset that (unless otherwise noted) he cannot 
afford to neglect any of it. 

The best way to learn llie verbs is first to 
read through these pages a few limes in order 
to grasp the general principles. When the 
principles are understood, then ZiSSERE and 
AVERE must be learnt thoroughly ; then the 
“ models ” for the regular conjugations ; then 
the irregular verbs. 

Noil, As in olher sections incgularlv sticssed 
vowels arc printed in special lype. I he stressed vowel 
Us indicated either uii a capital or by italics. 

Parts of flip Verb which must be known 

(u) Jhe Infinitive, i.c. that part of a verb which names 
the action, without reference to any doer, and is 
liieierorc not limited bv person, number, or time. 
Thii.s ■ PORTARE, to cany or hnag , C:R/;DERE, to 
hcheve ; DORMIRE, to .ylccp ; EINIRE, to fiuiJi. 

(/») I'lie Present Tense, which represents the I iiglish 
forms “ I — " I do — “ I am - -ing." Thus the 
word PORrO, the Present Tense of portare, means 
/ carry, f do tans, or / am carrying. 

(r) The Imperfect I'cn.se, which is used for a continuous 
or habiliially repeated action in the past ; or for an 
action which is conlemporaneoiis with another 
action. Thus ; PORTAVO means, 1 {anted, J was 
iorning, I used to {any. 

id) The Past Detinite, w inch, as its name inJicales, icpre- 
scnls a past action which has been completely ended 
and has no reference to anv other action. 1 hus 
PORTAl means / tarried (/ did iarry), as in the 
sentence / canied the cup out of the dining-room 
(and placed it on the kitchen table). 

(e) The Future Tense, which corresponds exactly to the 
English “ I shall — Thus : / .shall tarry, POR- 

terO. 

(0 rile Past Participle, which usually corresponds to 
the similar part of speech in English ending in -ed or 
-t, and is used with an auxiliary verb to form com- 
pound tenses, of which the most frequently recurring 
in Italian is generally called the “Perfect.'’ Thus : 
lo hu porialo, / hare canied (POR TA'I'O i.s the Past 
Participle). 


General Rule for Conjugation. All verbs end- 
ing in -are arc conjugated like portare : all verbs 
ending in -ere are conjugated like credere : all 
verbs ending in -ire are conjugated like either 
dormire or finire. Those which do not follow 
the models of these four verbs (see below) are 
called irregular. Their essential parts will be 
found below. 

Formation of Tenses 
For purposes of reference a complete table ol 
the inflexions of regular verbs is given opposite. 
Every part of a regular verb can be formed from 
this table, but there are certain principles of 
tcnsc-formation which should be known. 

(1 ) When the Infinitive ending -ARE, -EREi or 
-IRE is dropped, the part remaining is called the 
stem. Thus : ' 

PORT- IS the .stem ol PORTARE 

CRED- CREDERE 

DORM- DORMIRE 

FIN- , „ „ ,, FINIRE 

It is to this stem that the endings given in the 
tabic in page 1823 arc added to form the various 
teases. 


(2) The Present Iniiicativc is formed 
the following enduigs 1(3 the stem : 

by adding 


Singula/ 



1st Person 2ikI Person 

.Ird Pci. soil 

Verbs in -ARE 

-O -I 

-A 

„ „ -ERE 

-O -1 

-E 


/ 

-E 

„ „ -IRE 

1 (-ise)O (-isc)l 

(-isc)E 


Plui al 



Isl I'crsori 2iul Person 

Jrd Person 

Verbs in -ARE 

-lAMO -A IE 

-ANO 

-ERE 

-lAMO -ETE 

-ONO 

-IRE 

/ -lAMO -ITE 

-ONO 

\ -lAMO -ITE 

(-lsc)ONO 


(3) The Imperfect tense of all regular verbs is 
formed by adding Ihc following endings to the 
stem : 

A(F., 1) -VO -VI VA -VAMO -VATE -VANO 
N.B. The Imperfect tense is very rarely 
irregular. 

(4) The Past Definite is formed by adding to 

the stem, the endings : " 

Verbs in 

-ARE : -Al -ASTI -0 -AMMO -ASTE -/IRONO 
-ERE : -El -ESTI -£ -EMMO -ESTE -£RONO 
-IRE : -II ISTI -1 -IMMO -ISTE -IRONO 

(5) The Future Tense of all regular verbs is 
formed by adding to the infinitive from which -E 
has been dropped, the following : 

-0 -Al -A -EMO -EXE -ANNO 
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and tne -Alt is changed inlo <er. Thu$ ; parlare, to 
.speak. Flit* : parJerd. 

(6) The Conditional Icnsc is formed by adding 
to the infinitive from which -E has been dropped 
the following (again changing -ar into -er) : 

-El -ESTl -EBBE -EM MO -ESTE -EBBERO 

It will be observed that (excepting the first) these 
endings are the Past Definite of Avt^c. 

(7) The polite form of the Imperative is always 
the Third Person of the Present Subjunctive and 
ends as follows : 

Verbs in -ARE : -I (singular) -fNO (plural) 

„ „ -ERE : -A -ANO 

-IRE : -A -ANO 

,, „ -IRE : (isc)A (-is.c)ANO 

The endings of Italian verbs indicate the person 
and number so clearly that pronouns may gener- 
ally be omitted. But pronouns should always be 
used for emphasis or to avoid ambiguity. Thus : 

Porto, / carry. Portal, / carried, lo porto, /t is / who 
carry. 

What the Various Italian Tenses Represent in 
English 

Let us take the regular verb PARLARE, to speak, 
conjugated exactly like POR'I'ARE, and, in the firsi 
person of each tense, llic Iranslaiion would be; 

Infinitive PARLARE, to speak. 

Prc\. Part. parlando, \pcal\tnit. 

Past Part. parlato, spoken 

lndiLOti\c 

Present parlo, / speak, I ant speak inf;, I do 

speak. 

Imperfect parlavo, / spoke (was speaking) . 

(also, I used to speak). 

Past Oef. parlai, I spoke (once, on one 

occasion) ; dtd speak. 

TABI K. OF INM.EXIONS 


Auxiliary Verhie 

fnttae pjrlero, / shall speak. 

Conditional pjrlerei, / should speak. 

Imperative 

parla, .speak thou ; parli, let him speak (also polite, 
speak you). 

.Subjunctive 

Present che io parli, that / .speak. 

Imperfect che lo parinssi, that / spoke (Se io 

parlassi, if I spoke). 

Compound Tense 

Perfect ho parlato, I have spoken. 

I.\/ Pliiperf. avevo parlato, / had spoken (been 

speaking). 

hui Plupcrf. ebbi parlato, ! had spoken, 

f’iitiae Perf. avro parlato, / shall have spoken. 

Pa\t ( onditional uvrei parlato, I should has e spoken. 
And similarly, Subjoin ttve compound tensc.v’. 

Perfect cIPIo ahbia parlato, that I have 

spoken. 

Pluperfect ch’io (se io) avessi parlato, that (if) 

/ had spoken , or, had I spoken. 
Notf. — For the auxiliary AVF'RE used in forming 
these compound lenses, sec tabic on next page. 

Neither the tabic of inflexions nor the above 
need be memorised at this vSlage. The somewhat 
extended treatment is given so that when the 
student shall have acquired some working 
vocabulary, he may be able to return here for 
guidance. Yet it is advisable to read and re- 
read these pages until the general principles are 
grasped. Once grasped, they are easily mem- 
orised. This does not apply to the auxiliary 
verbs AV£RE and /TSSERE, which must lx; 
mastered NOW ! 

The student may now begin to learn verbs 
from the alphabetical list given in Lesson 10. 

OF RE(;iJLAR VERBS 


Verbs in -ERE 


Verbs in -IRE 


Impera- 

tive 


-a 

-lAino 

-Etc 


I Pres. Sub I 


Impera- 

livc 


Pres. Subj. 


Imperfect 
-Avo, Ava 
-Avi 
-Ava 
-avAino 
-avAte 
-Avano 


Past Dcf. 
-Ai 

. -Asti 
r J -6 

P ] -Ammo 
-Aste 
, -Arono 


Future Conditional Imperfect Future Conditional Imperfect Future Conditional 


-erb -erEi 

•erAI -crF2sti 

-erA -erEbbe 

-erEmo -erEmmo 
-erEte -erEstc 

-vrAnno -erEbberu 

Perf. Subj. 

-AsJii 

•A.ssl 

-Assc 

-AMNimo 

-Aste 

-Assero 


-evo-Eva 

-Evi 

-Eva 

-evAmo 

-evAte 

-Eva no 

Past Def. 

' -El 
-Esti 
-if 

-emmo 

-Este 

-Erono 


-erd 

-crAi 

■eri 

-erEmo j 

-erElc 

-erAiino 


-erEi 

-crEsll 

-crEbbe 

-erF^mmo 

-erEste 

-crEbbero 

Perf. Subj. 
-Essl 
-Essi 
-E.sse 
-Eskimo 
-Este 
-Essero 


-Ivo, Iva -ir6 -IrEI 

4vi -IrAI -irEstl 

-Iva -ir& -IrEbbe 

-ivAmo -IrEmo -IrEmmo 

-ivAte -irEle -irEste 

-Ivano -IrAnno -IrEbbero 

ast Def. Perf. Subj. 

-ii -jssi 

-isli -issi 

-i -isse 

-immo -issimo 

-Iste -istc 

-frono -isscro 


GERUNDS : PorlANDO, CredENDO, DormENDO. 

PAST PARTICIPLES ; PortATO, CrcdUl O, DormITO. 

Notk. In the above table, the stress is marked by a capital letter or an acute accent only to indicate the stressed Nvllable- 
it IS never written ; the grave accent is always written. Note well the participle endings. 
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Verbs and nouns —with these, almost any- 
thing can be done. Therefore whatever other 
words are learned as Ihe student proceeds, he 
should try hard to learn eight or ten each of 
verbs and nouns daily. 

Essctq in its compound lenses is conjugated 
with itself, and not with “ to have " as in 
English. Thus, / have been is lo sono stato ; / 
had been, lo ero stato, and so on. 

RLfLE. — Use Essere to form the compound 
tenses of all intransitive verbs and Avere for 
transitive. Thus : 

Ksso i morlo, Hv ha\ died 
lo ho amato, / have loved 

(A verb is said to be iransitive when its action 
is directed towards some person or thing, and 
does not stop within itself : / hit John, “ hit " is a 
transitive verb. But when the action or feeling 
is not directed towards something else, and stops 
within Itself, the verb is said to be intransitive. 
Thus Rivers flow ; Mary sleeps ; Men die. 
“ Elow," “ sleep,” ” die,” aie intransitive 
verbs.) 

Models for Essential Tenses 

(1) Regular Verbs. 

Jnfut. PORTARK, to <an\ ; CRKDKRK, lo 

heheve ; DDRMIRF,, to sleep. 

Pies. Pan. POR I ANPO, CREDKNDO, DOR- 
MKNDO. 

Piisi Part PORTATO, CREDIJTO, DORMFTO. 
Present porto, porti, porta, portiamo, portatc, 

pdriano. 

credo, credi, crede, crediamo, credete, 

erddono. 

doriiKi, doriiii, dormc, doriniamo, dorinite, 
dor mo no. 

Impel fen porta^o, credevo, dormivo, etc. 

Post Def. pjrtai, credci, dorniii, cic. 

Future portero, credero, dormiro. 

(2) IrregiiJar Verbs 

In ihc lists of irregular vcibs in pages 1832 and 1813 
the iiilinitive, the present, the past detiiiitc, and the past 
participle, being ihc esseiilial parts from which all others 


may be termed, arc given. Also other essential parts 
which may be irregular — the future or present subiunc- 
livc, for example, as from the latter the imperative is 
formed, it may be assumed that other\vise the verb is 
regular or that any other irregularities may be ignored 
as not of frequent occurrence. 

Orthographic Changc.s for Euphony 

( /hi rejei em c) 

When the infinitive ending -ARE is preceded : 
by c or g, these letters retain the hard sound a// 
through the verb : oi troiico, / (ut off\ iioi troncheremo, 
nr .shall cut off, voi tronchiatc, that you may cut oJf\ io 
pago, / pay, noi paghereino, h c shall par, voi paghiate, 
that you par. 

by i, this vowel is retained when it comes before 
another, but it is dropped before all terminations begin- 
ning with i ; io coiiio, / com, noi coniamo, we coin, 
essi coiiino, that they coin. 

When the stress is on the -i. this vowel must be re- 
tained all through the verb : io spio, / spy, tu spii, than 
spies/, essi spiino, that thev spy. 

When the infinilivc ending is preceded by ci-, gi-, the 
vowel i IS retained through all IcnSts, except when the 
termination begins with i or c. Example lo riiitraccio, 
/ investigate, essi rinlrdccino, that they investigatei voi 
rintraccerete, vou will investigate; io passeggio, / syalh, 
essi passeggino, that thev walk, >oi pasKOggercle,M'o// 
will walk. \ 

Infinilivcs which end in -gnare omit i from the cniiing 
i-amo. Bisognarc, to retpiiie , bisognaino, ivc lec/nue 

When the termination -EIRE (unaccented) is preectied 
by c or g. both Ihese consonants preserve the soft soufad 
befoic the vowels e and i ; but they take the hard sound 
before the vowels a and o. 

Thus from the verb torcere, to twist, egli torc-c, he 
twists : but io torc-o, f twist, die essi t6rc-ano, that thev 
twist ; from pungcrc, to piiek : cgii pung-e, he pricks ; 
but io pung-o, / prick, die essi pung-ano, that they prn k . 

Note on Verbs ending -IRE. Although DOR- 
MIRE, to sleep, represents a regular verb ending 
-IRE, a comparatively small number of vcibs 
follow the rules for regular conjugation as givert 
in the Tabic of Inflexions (page 1823) and the 
Models (this page) for DORMIRE. But the 
small group which follows DORMIRE is 
important, and is therefore given here for 
convenience, llio.se verbs in larf^c type are 
es.se filial and must be memorised now. 


THE AUXIITARY VERBS 


AV/TRE, to have 

Ih'cscnl r 

arlicipic, avendo. Past Participle, aviiti 

). 


Pres. 

Impel- 

l\isi 

Future 

C’ondi- 

Impcr- 

Jhes sub|. 

Impel feci 

Indic. 

led 

Del. 

tional 

alive 

subj. 

ho 

avevo 

ebbi 

avro 

avrei 


che io abhia 

se io avessi 

hui 

uvevi 

avesti 

avrai 

uvresti 

abbi 

che til abbia 

se tu avessi 

ha 

aveva 

eblie 

avra 

avrebbe 

abbia 

chc cgii abbia 

se egli avessi 

abhiamo 

avpvamo 

avemmo 

avremo 

avremmo 

abbia-mo 

die noi abbia mo 

se noi avessimo 

avctc 

avcviite 

aveste 

avrctc 

avreste 

abbiale 

die voi abbiale 

se voi aveste 

hunno 

uvA'vario 

ehbero 

avranno 

avr/;bbero 

abhiano 

die essi, esse 

se essi 







abbiunu 

avTsscro 

/:.SSE2RE, to he 

Present Participle, cssendo. Past Participle, stato. 


sono 

cro 

fiii 

saro 

sard 


che io sia 

sc io fossi 

SCI 

eri 

fosti 

sarai 

.saresti 

sii 

chc til sia 

se tu fossi 

e 

era 

fii 

sar^ 

sarebbe 

>sia 

che egli sia 

se egli fosse 

siamo 

cravamn 

fiimmo 

saremo 

sarenimo 

siamo 

che noi siamo 

se noi fossimo 

side 

cravutc 

foste 

sarcte 

sarcste 

slate 

che voi siate 

se voi foste 

sono 

^rano 

furono 

saranno 

sar^^b-bero 

siano 

che essi siano 

see essi fOsscro 
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The full lisl is ; 

AVVERTIRE, lo warn PENTIRSl, 

BOLLIRE, to boU pcrvertire, to pervert 

CONVERTIRE, to lonvcn SEGUIRE, to follow 

ciicire, to apiv SENTIRE, to feci 

divcrtlre, to uoiuse tossirc, to cot4gh 

DORMIRE, to sleep to disfrui\e 

fug};ir(.’< to /lee VESTIRE, to dbes^ 

PARTIRE, to ciepan 

Frequentative Verbs in -IRE. By far the 
greatest number of verbs ending in -IRE take 
-isc- between the stem and the endnif^s given in 
the Table of Inflexions in page 1823, but only 
in some persons of the Present, the Present 
Subjunctive, and consequently the Imperative. 
Take, for example, the essential verb FINIRE, to 
finish : 

riNlRE, to flinch : MNKNDO, finishiog ; FINI'IO, 

finished. 

Present MNISf O, I INISCI, FINISCE, finiamo, 

finite, MMS(*0N0. 

hnperf. tinivu, etc 

Pti\f Del. fiiiii, cic. 

fnttoe finiro, clc 

Pres Suhi Che in FINISCA, tu FINISCA, egli 

FIN ISC' A, noi finimao, voi finiafe, essi 
FINlSCANC). 

loipeton've FINISC'A (Polilc form) T’lfiish I Plural * 
I iNfSCANO. 

These -isc- verbs are called ‘‘ Frequentative ’* 
in Italian. 

Rulk. AU -IRE veth.s which are neither 
ine^itlar nar con} titrated like Donuire (sec list 
above) arc conjugated like / tnire. 

List of Verbs Conjugated like Finire. 1 he 
following list is given for convenience. These 
DOKMIRE and FINIRE verbs together with 
the few II regular -IRE verbs given later (pages 
I83J, 1832) represent the most frequentlv 

rccLiriing verbs of this conjugation. 

\ (tIjs nilh the Inflexion 'ISC- 


AGIRE, Oft 
CAPIRF, under. stand 
C ONTRIllUIRE, 

< ontrihuie 

COSTRUIRE, ron- 
sn in r 

DEFIMRE, define 
demolire, demolish 
DIFFERIRE, differ 
digerire, dintest 
DIMINUIRE, diminish 
DISOBBEDTRE, 
disobey 

DISUNIRE, separate 
FAlXlRK,y«// 
favorire, Javonr 
ferirc; wound 
fiorirc, blos som, flourish 
FORNIRE, fiumsh 
fruirc, enioy the fruits of 
GARANTIRK, mtar- 
antee 


GLIARIRE, line 
impallidire, ptow pale 
IMPAURIRE, fiifthten 
IMPEOIRE, hinder 
INDEBOLIRE, weaken 
INFASTIDIRE, annoy 
ISTKUIRE, instruct 
OBBEDTRF, obey 
PERSEGUIRE, pursue 
PRFI ERIRE, prefer 
PRGIBIRE, prohibit 
PIJEIRE, clean 
PUNIRE, punish 
RESTITUIRE, re.stot e 
SMAKRIRE, lose, mislead 
SMENTIRE, contradict 
SOSTI rUIRE, sub- 
stitute 

SPARIRE, disappear 
SPEDIRE, dispatch 
STABIIJRE. establish 


to be amaied SVANIRE, vanish 
SUPPLIRE, supph UNIRE, unite 
Verbs in -IRE like Dormire or Finire. There 
arc some verbs which may be conjugated like 
either Dormire or Finire : 

APPEAUDIRE, to applaudo or 
applaud ' applaudisco 

AVVERTIRE, to warn ' avverto or avveriJsco 
(rare) 

BOEEIRE, to boil : hollo or bolli,sco (rare) 

COMPART! RE, ry/viV/e ' comparto or compartisco 
INVERTIRE, invert : inverto or invertisco 
MENTIRE, to tell lies ' mento or mcniisco 
NOTRIRE, lo nnunsh . nutro or nutri^co 
SCORCIRE, shorten : seorcio or seorci*ico 
Note. Apprire, to appear : APPAIO or AP- 
PARISCO, 1 appear ; PAR TIRE, lo depart, leave : 
io parto, / set off ; but io parti.sco means 7 divide ; 
DIVFRTIRE means both to amuse and to dneri {turn 
aside) : io diverto, / amuse ; io divertisco, / divert. 

The Passive of Verbs 

The Passive is formed in lEalian as in English 
by using the verb ta he (esserc) in the mood, 
tense, and person required, with the Past 
Participle of the verb of which the Passive is 
required. Thus ; 

/ am praised, Sono lodato (from LODARE, to praise) 

The Past Participle in Italian agrees in gender 
and number with the subject to which it refers. 
Thus : 

F lodato means He i\ praised, 

E lodata means She is praised. 

Sono lodati means They (i c. men) are ptaised. 

Sooo lodate means They (women) arc piaised. 

Siamo lodati means. IVe oic praised etc. 

ClIIAMARE, to call ; ESSERE CHIAM-XTO, to ne 
( ailed. 

Present io sono chiamato, I am called, 
hnperfer t io ero or era chiamato, / uy/.s called. 

Past Def. io fui chiamato, / iini called, 
futiae io sarb chiamato, / shall be called. 

Condit. io sarei chiamato, / .should be called. 

Imperative sii (tu) chiamato, be called. 

The student should now understand : 

io sono stuto chiamato, i have been called. 
io cro or era stato chiamato, / have been called. 
io fui stato chiamato, / had been called. 
io sarb stato chiamato, / .shall have been called. 
io sarei stato chiamato, / should have been called. 

(che) io sia chiamato, {that) 1 be called. 

(che) IO fossi chiamato, {that) / were called. 

(che) io sia stato chiamato, {that) I have been called. 
(che) io fossi stato chiamato, {that) / had been called. 
bsserc stato, -a, -i, -e, chiamato, -a, -i, -c, to have been 
called. 

essendo stato, -a, -i, -e, chiamato, -a, -i, -c, having 
been called. 

stato, -a, -I, -e, chiamato, -a, -i, -c {having) been called. 

VENIRE, to come, is often used instead of 
ESSERE in the simple tenses of the passive, but 
in the compound ESSERE must always be 
used : Vengo (or sono) punito, / am punished ; 
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Vengo (or sono) chiamato, / am called. But 
Sono stato punito, / have been punished. 

The passive is also (and very frequently) 
expressed by the Reflexive (for which sec 
below) : 

Come si pronuiizla questa parola ? How is this 
or word 

Conic 6 pronunxiata questa parola 7 pronounced ? 

Si parla itaiiaiio, Italian (is) spoken. 

si dice, it i\ said, people say (French On dit). 

The compound tenses of this Reflexive 
Passive are formed with /:'SS£RE : 

Si e parlato itallano, Italian was (has been) spoken. 

Si 6 dctlo die avremo la Ruerra, Jt has been said that 
Hr shall have war. 

victarc, to prohibit : K viotato fumare. 

F. stato vietato fumare. 

By after a Passive must be rendered by da : lo 
sono aniato da mia madre, lam loved by my mother. 

Reflexive Verbs 

A verb is called Reflexive when (a) the action 
is performed and suffered by the subject and (h) 
when two personal pronouns instead of one are 
used in conjugation in order to express the 
action. In English comparatively few verbs arc 
reflexive, but the reflexive form is common m 
Italian ; though the Italian need not necessarily 
be translated by the English reflexive. Thus : 
vestirsi, to dress oneself, is a reflexive verb in 
both languages, but penitirsi means to repent, and 
is by its nature reflexive in Italian : lo mi pento, 
1 repent. There is no difference in the con- 
jugation of the Italian verbs which are naturally 
reflexive and those which are obviously reflexive 
in both languages. 

LAVARSl, to wash oneself. 

io mi lavo, / wash myself. 

tu ti laifi, thou washest rhysci,. 

egli si lava, he washes himself. 

noi ci lavlamo, we wa.sh ourselves. 

voi vl lavatc, you wa.sh yourselves. 

essi si Idvano, they wash themselves. 

io mi lavuvo, / washed mvseif, or m os svashing myself. 

io mi lavai, / washed my.self. 

io mi lavero, I shall wash myself. 

io mi laverei, / should wash myself. 

lAvati, wash thy. self. 

si lavl, let him wash himself. Si lavl, wash yourself 

(polite). 

laviAmoci, let us wash ourselves. 
lavAtevi, wash yourselves. 

si lAvino, let them wash themselves (yourselves), 
lo ml sono lavuto, / have washed mvseif, cic. 
io mi cro or era lavato, / had washed myself 
io mi ful lavato, I had washed mvseif 
io mi saro lavato, I shall have washed myself. 
io mi sard lavato, / should have washed myself. 

(che) io mi lavi, (that) I wash myself ctc- 
lavdndosi, washing oneself. 

(che) io mi sia lavato, (that) I have wa.shed myself 
(che) lo mi fossi lavato, (that) / had washed myself 
Assert lavato, -a, -i, -e, to have washed oneself. 
essendosi lavato, -a. 4, having washed oneself 


Similarly : 

Mi pento, ti penti, $1 pente, ci pentJamo, vi pentlte, 
si pEntono, / repent, etc. 

Note. The auxiliary £ssere is used to form 
the compound tenses of Reflexive verbs : Io mi 
sono lavato : io mi sono pentito — I have washed 
myself, I have repented. 

Useful Italian Reflexive Verbs 
to go away, AND/IRSENE 
to fall asleep, ADDORMENTARSl 
to fancy, IMMAGINARSI (dl) 
to rcmemhei. RICORDARSi (di) 
to resign, DIMETTERSI (da) 
to .shave, RADERSI 
to take leave, CONCEDARSl (da) 
io trust, KIDARSl (di) 
to wonder (ul), SORPRENDERSI 

MARAVIGLIARSI (di) 
to forget, DIMENTICARSI 
to fall sick. AMMAl.ARSl 
to rest, RIPOSARSI 
to he ashamed, VERGOCNARSI 
to get manied, MARITARSI 
to he well, unwell, SEN ITRSl BENE, MALE 
Note that most of these end in -ARE. 

Examples of Reflexives 

H'hat is your name Come si chiamu Id ? 

He has dioppcd his liandkei chief Gli d cadutu ii 
fa7/.olet(o. 

What has she done to hefself ? Che cosa si i fatto 7 

She has cut her fingei . S’l* taglialo un dito. 

While shaving himself he has cut his chin, Nd farsi la 
barba, s*i* tagliato il mento. 

/ do not wonder at it. Non mi sorprendc. 

What do you think of it ? Che vc no pare ? 

Wash your face and hand\ he fate vini put on your hat, 
Lavati 11 viso e le mani, prima di mcttertl il cappdlu 
(familiar form). 

He did not take off his coat. Non si levo la giacca. 

He is very conceited, Se la pretende nmlto. 

The Negative of Verbs 

To form the negative of any verb or part of a 
verb, the word non, not, is placed before the 
verb, and before the auxiliary in compound 
lenses : Io non ho, / have not ; lu non ho avuto, 
/ have not had ; lo non parlo, 1 do not speak ; 
Non ho parlato, / have not spoken. 

When an objective pronoun is used, then the 
non comes before it : Egli non mi responde, He 
does not reply to me. Phrases with the negative 
words nothing, niente, nulla ; nobody, nes- 
suno ; never, mai— require in Italian the 
additional negative non. / have nothing. Non ho 
niente ; / see nobody. Non veggo nessuno ; / 
never finish. Non tinisco mai. English phrases 
with the negation no before a noun are rendered 
by non : / have no money. Non ho denaro. 

NOT AT ALL, NON . . . PUN'l O. f have no friends 
at all, lo non ho punto amici. 

NO MORE, NO LONGER, NON . . . PlO. She 
has no longer (more) patience, Essa non ha plu padcnui. 
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NOT TO bcrore an infinitive, DI NON. / told you 
not to do it* Vi dissi dl non Carlo. Not to have anything^ 
Oi non avor ntentc. Note. Why not ? Perch^ no ? / 
say notj Dico dl no. / believe not. Credo di no. 

Negative Imperative is expressed by NON 
placed before the positive impe|;ative. Thus ; 

Non interrompere chi parla, Do not interrupt the 
person who is speaking. Non dorniire qui, Do not sleep 
here (familiar). Non parli, Do not speak (polilc). 

To Use the Verb Interrogatively 

To ask a question, place the subject pronoun 
after the verb. Thus : Have I ? Ho io ? The 
English “ Do you ? ” is also expressed by placing 
the pronoun after the verb. Thus : Do you 
speak Italian ? Paria lei italiano ? Non io— 
Not I ! (Or io no). 

Negative Interrogative of Verbs. Place non 
first, then the verb, then the pronoun. Thus ; 
Do you not speak Italian ? Non parla Ici 
italiano ? Do you not understand ? Non capiscc 
lei ? 

In Italian it is very usual to ask a question 
merely by modulating the voice, without 
changing the construction of a direct statement 
— a useful formula for the beginner : 

J,d parla inglcse ? (Oo) you speak kngtish? l.ci 
capiNce bene cio che io dico ? (l3o) you unde/ stand well 
what / a/n saying ? Suo padre verri ? Your fathei will 
ionic ? The formula can be made more convincing by 
adding Non e vero ? As n not so (true) ? Lei vuolc iin 
gclato, non c \cro ? You would like to have an lee^ would 
you not t 

Impersonal Verbs 

These arc so called because as a rule they do 
not refer to a person, and they are used only m 
the third person singular ; 

It rhunde/s, 'ITIONA. 

It taiity PJOVK. 

It IV bad weather, 1 A CA UTVO ILMPO. 

h tieezes, GEL A. 

It s/wws, NEVTCA. 

The yvtnd hlow\\ TIRA N KNTO. 

It IV (Old, FA FREDDO. 

It M warm, FA CALDO. 

It IS fine, FA BEL TEMPO. 

It appears, PARE. 


Ft happens, ACCADE. 

/ happened to, MI ACCADE DI. 

It IS propel to .. . CONVIENE . . . 

It is necessary to, BISOGNA. 

7/ matters not, NON IMPORTA. 

It is enough, BAS I'A. 

It pleases, PI ACE. 

7/ begins, COMINCIA. 

It has happened (that), £ AVVENUTO (che). 

To Translate “ There is,” There arc ” 

The English Impersonal Verb “ there to be ” is 
expressed in the same way in Italian ; essercl 
or esservi, the adverb THERE being ci or vi : 

There is, c*e or v’e. 

There are, ci sono or vl sono. 

There was, e’era or vVra, or ci fii or vi fu. 

There vrerr, e'erano or ci furono. 

There will be, ci sarA or ci saraniio. 

There wHudd be, ci sarebbe oi ci sarEberro. 

There has been, c’i $tato-a. 

There have been, ci sono stati-e. 

That the/e nwy he, che ci sia or siano. 

That there must he, bisogna die ci sia or chc ci siano. 

Is the/e ? v’i or c’fc 7 my/.v the/e ^ v’era or e’era 7 

To form the negative simply place NON before any 
of the above . non c’t, there is not ; non e'era, there 
w'as nor, etc, 

Examples ; 

C’d il sole oggi, 7'hcre is sun today. 

Cera la moglie di mio fralello, Thete ivii.v (present) 
mv hf other's wife. 

Thnher (lo llicie), is translated by CI or VL 

Thence (from there), is translated by NE. 

Va lel a ca.sa 7 /Ire you going home (lo your house) ' 

No, nt* vengo, No, I am coming from there. 

E stato lei in Italia 7 Have you been in Italy ^ 

No, ma vi andrb qiie.st’aniio, No, but I shall go there 
this yeui . 

(Students acquaiiiled with 1 Tench may compare 
Italian NE with F-Tcnch en ; and Italian VI and Cl 
wiih French v. And Italian e’e, v’e with French d 
y a) : 

Hai pensato a questa cosa ? Have you thought of 
this ^ 

Ci ho pensato, 7 have thought of it (French : J'y 
at pens^). 


LESSON 7 


Irregular Verbs in 

D O not start this lesson until you have a 
very good idea of the Regular Verbs 
and Auxiliaries. And you must take 
this lesson gently. There is no need lo master 
it thoroughly just yet, but you should read 
it right through two or three times to get an 
idea of the general principles, and then con- 
centrate on the parts of the lesson which come 
before the General List of Essential Irregular 
Verbs before the Exerci.se. The list of Italian 
irregular verbs may appear long, but the student 


-are, -ire, and -re 

will find that many irregularities follow definite 
rules and present little difficulty. Irregularities 
generally occur in the 
Present Indicative. 

Present Subjunctive. 

Imperative. 

Past Definite. 

Past Participle. 

Future and Conditional (in a few verbs only). 

Rules for Irregular Verbs 

(1) Past Definite irregularities occur in the 
1st person singular, which ends ia 1. Also in 
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the third person singular, which ends in e ; and 
in the third person plural, which adds -ro to the 
third person singular, fixeeptions : dare, stare, 
fare, porro, dire — which see. 

(2) The hnpetative follows the same irregu- 
larities as the Present Subjunctive for the polite 
forms (and as the Present Indicative for 2nd 
persons). 

(3) The Future and Conditional usually have 
the same sort of irregularity, which is often 
merely a slight contraction or alteration, rather 
than a real irregularity. Thus andr5 instead of 

andcro. 

(4) All derivative and compound verbs follow 
their simple verbs in irregularities. Thus : 
DISFARE, to undo, unmake, is conjugated 
exactly like FARE, to do, to make. 

All exceptions to this rule will be noted. The 
student must use his intelligence to judge when 
a verb is a deiivativc or compound and when 
it is not. 

For example, SOTTOS'I ARF is clearly a compound 
ol' sotto, under neat h, below, and stare, to stand, because 
It means to be beneath, to .stand beneath ; so il follows 
stare. But COS'IARI^, to coit, is (obviously) nol 
related to stare. It is regular. 

(5) The Imperfect Indicative is always regular, 
except in dare, fare, porre (which sec). 

(6) The Imperfect Suh'iunctivc is always 
regular, except in dare, stare, trarre, which take 
-essi instead of -assi : and dire, fare, porre, 
which make dice.ssi, facessi, ponessi. 

(7) Tenses whicli arc not given in the lists 
theit follow may be assumed to be regular. 

In learning the irregular verbs the student 
should memorise the principal parts ; in- 
finitive, present indicative, past definite, future^ 
and past participle. Jliese essential parts must 
be known, as from them all others tan be made. 
Thus the way to memorise potere, to be able, 
IS : potere, posso, potci, potro, potato. 

Irregular Verbs ending in -ARE. There are 
only four irregular verbs in this conjugation : 
AND ARE, to go ; DARE, to give ; FARE, to 
make., do ; STARE, to stand, be, stay. These 
four verbs must be known thoroughly, 

ANDARE, to go 

Pte.s. hid. \iiclo, vai, va, andianio, aiidatc, \aniio 
Furiue andro, andrai, andra, andremo, aiidrelc, 

andranno 

Condit. undrei, andresti, andrebbe, andremmo, 

andrestc, andrE^bbero 

hnper. va\ vada, andiamo, andate, vAdano 

Pies. Sub. rh*io vada, chc tu vada, clFcgli vada, 
che andiamo, che andlate, chc vAdano 
Regular uic : the Imperfect, andavo, etc.; the Past 
Definite, andai, etc.; the Imperfect Subjunctive, ch’io 
undassi, cic. : the Present Participle, andante ; the Gci und, 
andando,’ und the Past Participle, andato. The Future 
and Conditional are sometimes also conjugated regularly; 
as anderd, anderai; anderei, anderestl, etc. 

^The Gerund should be avoided by Ihe beginner — il is given 
bore mcrelv for reference. 


DARE, to give 

Pres. hid. dh, dai, da, dlaino, date, danno 
Past Def. diedi, desti, diede (dette or di^), demmo, 
dcstc, diEdero (dEttero oi dIErono) 
hittae dart), durai, dara, darciiio, darctc. 
da r Anno 

Condit. darei, daresti, darebbe, daremmo, darcstc, 
darEbbero 

hnp. diH. dia, diamo, date, diano (or dicno). 

Pres. Snbj. ch’io dia, chc tu dia, ch’egli dia, che 
diamo. che diatc, che diano 
hnp. .Sub. ch’io dessi, chc tu dcssi, ch'egli dcsse, 
che dEssimo, che deste, che dEssero 
Regular . hupeifeet, dava, etc. Present Paitiiiple: 
dante ; Gerund: dando ; Past Par ticiple ' dato. 

Ridarc, to give again, is conjugated in (he same way, 
but takes an accent in the Prcscnl Indicative ; rido, 
ridai, rida, etc. Deiivatives of dare of more than llircc 
syllables . us circondare, to surround, etc., arc con- 
jugated regularly. 

FARE, to make, to do 

Ptew hid. fo (faccio), fai, fa, faccianio, ralc,,fanno 
Past Def feel, faccsti, fece, facemmo, ijaccstc, 
fEcero | 

Pt e<i. Sub facciu 
Put me faro, etc. 

hnp, fa \ 

Participles faccntc (Pre ) , EA f fO (past). \Aiul 
one of the few useful Ciciiinds; 
FACE^NDO, doing. Eacendo c^si- 
doing so, or while doing so. 

S I ARE, to stand, to be, stay 

Pres. hid. sto, stai, sla, stiunio, state, stanno 
Past Def. stetti, stesti, sletle, steinmo, steste, 
stEttero 

lu/itre staro, starai, siara, slcino, slarcle, 

staranno 

Pres Sub. stai, slia, stia, stiaiiio, sliale, stiaiio 
Imp sla, etc. 

Paituiples staiile, STA'IO 

Idiom.s for Irregular Verbs in -ARE^.. As 
already indicated, the four verbs anclarc, dare, 
fare and .stare, are of frequent occurrence and 
should be known. Another good reason for 
mastering them completely is that they can be 
used to form phrases or idioms that are useful. 
Some of these arc given below, but they need 
not be mastered on a first perusal of this Course 
— let it sLilIice for the present to know the four 
verbs well. On second perusal learn the 
following idioms : 

ANDARE, to go 

andure a cavallo, to iide 
andare a piedi, to go on foot, to walk 
andarc a male, to decay, to decline in health 
andare di bene in mcgliu, ttr get better and better 
andare dJ male in peggio, to get worse and worse 
andare In cdllcra, to geFangiy 
andare superbo, to be proud 
FARE, to do, make 

fare atlenzione, to pav attention, be careful 
far bel tempo, cattivo tempo, to be fine, to he had 
weather 

far caido, freddo, to he waim, cold (of the weather) 
far colazione, to break fast 
far fare, to have done 
far male, to hurt 
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fare un bagno, una passeggiata, to take a bath, a walk 
fare iina vlsita, to pav a call, a visit 
far naufragio, to be shipwrecked 
far vista (di), to pretend 
IMRE, to give 

dar ad intendere, to rnahe believe 
dar fuoco, to set on fire 
dar in prdstito, to lend 
dar luogo, to occasion, to give rise to 
dar parola, to give one's woid 
STARE 

7o he well, ill or badiv, cither in health, condition, oi 
personal appearance, is rendered by ihc verb stare in 
Jtalian instead of Essere. Non sta bene. He is unwell : 
Sta scOmoda, She is uiKomfoi table. 
star di easa, to live to inhabit 
lasciare stare, to let a person oi a thing alone 
stare allegro or di hiion iinimo, to .cheei up 
stare quieto, to be quiet 
stare in forse, to be douht/ul 
stare in piede, to stand (be on foot) 
stare /itto, to he silent 

Other Irregulars in -ARE. Verbs which take cilhei 
the diphthong uo when stress is laid on il, or simplv the 
'jOWcI o if the Ionic accent is on another syllable, may 
also be considered as irregular veibs, as . 

gioeare, to play sonare. to sound, to iifig 

rinnovarc, to renew tonare, to thuiidei 

risonare, to icsouiid votare, to eniptv 

rot a re, to wheel 

This is a model for these irregular forms : 
jHies, lud ■ viioto, vuoti, uiota, vuOtaiio 
Impel at, ‘ snot a, vuoti, vuOtino 
Pies Sub/ \uoli, >uoli, vuoti, vuOliiio 

Irregular Verbs in -ERE. This is the most 
numeious series of iricgular verbs, Foi con- 
venience, (he -ERE verbs may be classilied 
under three heads: 

(1) -/ RE in which the E is slicsscd. 

(2) -ERE III which the E is unsiressed 
(.1) Very irregular -RE verbs. 

As the second group is the most numerous, 
and the first of most frequent occurrence, it is 
worth while to memorise a list of those verbs 
which have a stressed : 

AVf.RE, to have PO'lf RE, to be able, to 

CAD/l'RE. to fall <apah/e oj 

DISSIIAI)/.KE, to r/M- RIMAN/iRF, to lenuitn 

sitiide S\P/'RE, to know' 

DOL/ RE, to pain, aJie, SEDERE, to mi 


grieve 

DOVTRE, 10 be obliged, 
to (;ur 

ClACERE, to he {down), 
test 

C()I)/;RE, to enioy 
PARTRE, to ,sccm, 
appear 

PERSIJADERE, to 

pel suade 

PTAC/.'RE, to please 


SOEf.RE, to he wont, 
ai eustomed 
1 AC£RE, to be silent 
TEMERE, to feiii 
lENERE, to keep to 
hold 

VALERE, to be worth 
VEDERE. to see 
\ OLERE, to wish, be 
willing, want 


Of these godcre and temcre arc conjugated 
like credere, the others as follows : 


(1) Irregular Verbs ending -ERE (stressed). 


CADERE, to fall. 

Past Def. caddi, cadcsti, caddc, cadeinmo cadeste, 
cAddero 


‘ Sapere, to know (demands intellectual ability) ; conoscere, 
to know (in a superficial sense). 


Future cadr6, cadral, cadrft, cadremo, cadrete, 

cudranno 

Condi t cadrei, cadresti, cadrebbe, cadremmo, 

cadreste, cadrEbbero 

Regular : Present Jndiiative : cado, etc Imperfect ; 
cadeva. etc. Imperative ' cadi, etc. Present Sub' 
lunctive ■ ch'io cada, cic. Past Participle ■ cadilto, 

Ihc Future and Corulilional arc icgular 

OISSUADERE, to dissuade 

Past Def. dissuaNi, dissuadcsti, dissuasc, dis- 
siuademmo, dissuadeste, dissuAsero 
Past Part. dissuaso 

PcrsuadErc, to per suade, is conjugated like dissuadErc. 

DOUrRE— more often reflexive — dolcrsi, to pain, 
ache, grieve 

Pie.s. hid mi dolgo, ti diioli, si duole, ci doliamo 
(or dolghiamo), vi dolctc, si dOlgono 
Pas! Del mi dolsi, ti doltvsti, si dolse, cl dolernmo, 
vi dulcstc, si dOiseru 

Put me : mi durro, ti dorrai, si dorrii, ci dorremo, 

vi dorrctc, si dorraniio 
Past Pan doluto 

POVERE, to owe, to he obliged, compelled 

Pres, hid devo (or debbo), devi, deve (debbe or 
dee), dobbiiimo, dovele. dEvoiiu (or 
dPbbono) 

Past Del dovci (or dovetti), dovesti, dove (or 
dovetle), dovemmu, dovcsie, dovErnno 
lor UovEttero) 

I ntiiip ilovro, dovrai, dovfa, dovrenio, dovrctc, 

dovranno 

Pres Sub cli'io debbu, che tu debba. ch'egli dehba, 
ehe dobbiamo, die dobblale, die 
dEbbuno 

Past Pan. dovulo 

GIA(7 RE, to he down, lest 

Pies hid. giaccio, glad, giace, giaeciamo, giacete, 

giAcciono 

Past Def. giacqui, giaccsti, giacqiie, giacemmo, 

giacesli, giAcquero 
Imperative gi Vecia, giAcciaiio 

Pres. Subj di’io giAccia 

Past Part. giaciiito 

N.B. PiacErc, to please, and its derivatives are 
conjugated like giacEre 

PARERE, to appear, seem 

Pres hid. paio, pari, pare, palatno parete, 

pAiono 

Past Def parvi (or pursi), parcsti, parve (or parse), 

pareminn, pareste, pArvero (or pArscro) 
Past Pan. parso (or paruto) 

Rarel> used except in the forms . mi pare, it .seems 
to me , mi parve, it seemed to me Use SEMBRARE 
(reg.) to .seem, insicad. 

POTERE, to be able (purely physical ability). 

Pie.s. hid. posso, puoi, puo, possiamo, potetc, 

pOssono 

Past Def. polei (or potrai), potesti, pot6 (or 

potette), poietnmo, poteste, polErono 

(or potEttcro) 

Future : potro, potrai, potra, potremo, putretc, 

polranno 

Pres. Subj. ch'iu possu, che tu possa, ch'egli possa. 

chc possiamo, che possiatc, che pOssano 
Pres. Pan potentc : Gerund : potendo 

Past Pan. potuto. No Imperative. 
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RIMAN/TRE, to temain 

Ptes. Ind. rlmango, rimani, rimane, rimanlamo, 

rimanete, rimAnKono 

Pa.\t Def. rlmasl, rlntanesfl, rlmase, rimanemmo, 
rimanestc, rimAsero 

Fitfiire rimarrd, rimarrai, rimarrjk, rimarremo, 

rimarrcte, rimarraniio 
Condi t. riniarrci, etc. 

Imp. riman};a, riniAngano (polite forms 

only) 

P/ev. Snh). ch*io rimanga, che tu rimanga, ch'egli 
rimanga, che rimaniamo, ch rimaniate, 
che rimAngaiio 
Past Part. rimasto 

SAP/7RE, to know 

Pre\. Ind. so, sai, sa, sappiuinu, sapcle, sanno 

Past DeJ seppi, sapesti, seppe, sapemmo, sapesle, 

sEppero 

Future sapro^ saprai, saprik, Kapreino, saprctc, 

saprAniio 

Co/idtt. saprei, sapresli, saprebbe, snpremnio, 

sapresle, saprEbbero 
Imp. sAppia, sAppiano 

Pres Subj. ch'io sAppla, che lu sAppia, ch'cgli 

sAppia, che sappiarno, che sappiate, 
che sAppiano 
Pres. Part. sapiente 

Past Pan. saputo 

AiitisapErc, to foresee, and other derivatives of 

sapEre arc coniugatcd in the same way. 

SED/.’RE, to sit 

Pies Ind. hieUo (or seggo), sicdi, siede, sediamn, 

sedete, siRdono 

Past Def. .sedei (or sedefti), sedesti, sedi‘ (or 

sedette), sedemmo, sedesfe, sedErono 
(or sedElfero) 

future sederu, sedcrai, sederk, sedcremo, 

sedcretc, sederaimo 

Condi t sederci, sedcresti, scdcrcbhe, sederem- 

nio, sedcrcstc, sedcrEbberu 
Imp. siedi sieda, siEdano (segga, sE.ggano) 

Pres. Suhj. ch'io sieda, che tu sieda, ch’cgli sieda, 

chc sediamo, che sediatc, che siEdano 
Past Part. sediito 

The shortened regular form of Fuluie and Con- 
ditional IS also much used : sedro, etc. 

PossediTre, to possess and other derivatives arc 
similarly conjugated ‘ 

SedTrsi, to sit down — also like sedEre 

SOLERE, to be wont 

Pres, Ind. soglio, suoli, suole, sogliamo, solete, 

sOgliono 

tmpeif. solevo, solcvi, soleva, solevamo, 

solevatc, solEvano 
trerund solendo 

Past Part. sOlito 

The past of this verb has rather the nature of an 

adjective. Thus : io sono sOllto corresponds to its 
equivalent io soglio ; io ero sOllto or io solevo, etc., 
meaning / am, was wont. 

TACERE, to he silent 

Pies. Ind. taccio» taci, tace, taceiamo, tacete, 

tAcciono 

Past Def. tacqui, lacesti, tacque, tacemmo, 

taceste, tacquero 
Imp. : taeda. f Acciano 

Past Part. luciuto 


Avoid confusion with the regular verb tacciare^ to 
accuse. 

TENERE. to keep, to hold 
Pres. Ind. tengo, tlenl, tiene, tentamo, tenete^ 

tEngono 

Pa.st Def. tenni (tone! or tenetti)| tenestl, tenne, 
tenemmo, teneste, tEnnero 

Future terr6, terrai, terri, terremOf terrete» 

terranno 

Condit. terrei, terrestl, terrebbe, tcrremmOi 

terreste, terrEbbero 
Imp. tenga, tEiigano 

Pres. Subj. ch'io tenga, che tenUmo 

Past Part. Icniito 

Dciivativcs of tenEre are conjugated in the same 
way. Compare W'ith VENIRE, to come. 

VALERE, to be worth 

Pies. Ind. valgo, vali, vale, valghiamo (or valiamo), 
valete, vAlgono (or vAglioiio) 

Past Def. valsi, valcsti, valsc, valcnimo, valeste, 
vAlsero 

Future varro, varrai, varrh, varrcnio, vprrete, 

varranno 1 

Condit. varrel, etc. \ 

Pre.s. Subj. ch’io valga 

Past Part valuto or valso (both used) 

l''quivalEre, to he equivalent ; prevulcre, to pi^vail, 
etc., arc similarly conjugated. 

VED/.RE, tJ see 

Pies. Ind. vedo, vedi, vede, vediamo, vetletc. 

vEdono 

Past Def, vidi, vedc.sti, vide, vedeinmo, vcdc.stc, 

vidcro 

Future vedrb, vedrai, vedri^, vedremo, vcdretc, 

vedranno 

Condit. vedrei, etc. 

Imp. veda, vEdano 

Pres. Subj. ch’io veda 

Past Pait. veduto or vislo (both common) 

In the Future and Conditional the full regular form 
IS also used : vederb, or vedro. 

AiitivedEre, to foiesee, and other derivatives are 
conjugated in the same w^ay. 

VOLERE, to wish, to will, want, he willing to 

Pres, Ind. voglio (or vo), vuoi, vuole, vogliamo, 

volete, vOgliono 

Past Def. volli, volcsti, voile, volcmino. voleste, 

vOIlero 

Future vorro, vorrui, vorril, vorremo, vorrette, 

vorranno 

Condit vorrei, etc. 

Pres. Subj. ch’io voglia 

Past Part. voluto 

Gerund volendo 

Derivatives are conjugated similarly : rlvolEre, to 
wish again ; svolEtc, to change one's mind. 

(2) Irregular Verbs ending -ERE (Unstressed). 
This is the most numerous group in the series 
of -ERE irregular verbs — so numerous that it is 
worth while learning the short list of essential 
regular unstressed -ERE verbs : 

B^TTERE, to heat PENDERE, to hang (from) 

CEDERE, to yield PERDERE, to lose 

CREDERE, to believe RICEVERE, to receive 

MESCERE, to mix RIPETERE, la repeat 
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SPL£NpERE» to shine V£NDERE, to sell 
all conjugated like CREDERE. 

Having memorised that list, assume that all 
other -ERE verbs arc irregular. And note that 
most of the remaining (unstressed) -ERE verbs 
are irregular only in the Past Definite and Past 
Participle* The Past Definite endings are ; 

-i, -esti, -c, -emmo, -este, -ero 
The Past Participle is generally irregular, and 
must be memorised. All other tenses are 
generally regular. 

(3) Very Irregular Verbs ending in -RE. There 
are only four verbs ending in -RE which are 
very irregular, do not come under any of the 
above heads, and arc useful. Addurre must 
be known, because all verbs ending in -URRE 
are similarly conjugated. Bere (or bt^verc) is 
an essential verb, and so also is porre. Trarre 
must be known, because, like adurre, it is the 
model for many verbs ending -arre. So : 
ADDt/RRE, to aUduie 
Pies. Part. udducente 
Gerund addiiceiido 

Past Part. add otto 

Pres, Indie, adduco, addiicl, adduce, udducianio, 

adducctc, addllcorio 

Imperf. addticevo, adducevi, addiiceva, adduce- 

vamo, adducevate, adducevano 
Past De/. addiissi, adducesli, uddussc, addu- 

cErnmo, adducesle, addtJssero 
Future addurro, addurrai, addurra, addurremo, 

addurrctc, addurranno 

Imp. addiica : addUcaiio— Puliie forms only. 

I KARKE, to diaw 

Pies. Indic. IragKo, irui. Irae, traiarao, (racie, 

irAKKono 

Imperf, traevu, Iraevi, etc. 

Pu,st Del. trassi, traesli, Irassc, traemmo, traesfe, 

IrAssero 

Futuic trarn'i, Irurrai, I'lc 

Imp. (ragga, trAggano (poinc forms) 

Pies, Sub}. cirto tragga, die tu tragga, circgll 

tragga, die traianio, che fraiale, che 
trAgsano 

hnp, Siihj. ch'io tracssi, che tu traessi, elc. 

Pies. Part, traente 

Gerund traendo 

Past Part, I ratio 

BERE or BEVERE, tv drink' 

Pari,^ bevendo, bevuto 

Ptes. hidic. bevo (beo), bevi (bci), bevc (bee). 

beviamo, beveie, bKvono (bEono) 
Imperf, Lievevo (bcvco), bevevi, beveva, beve- 

vamo, cic. 

Past Oef bevvi (bevetti or bevci), beveali (becsti), 

bevve (bevdte), bcvcmnio (bccmnio), 
beveste, bEvvero or bevEttero 
Future berr6 or beverd, berrai or beverai, etc., 

berremo, etc. 

Imp. beva, bErano (Polite forms) 

PORRE, to put 

Pres. Indie, pongo, poni, pone, poniamo, ponetc, 

pOfigono 

' This Is one of the few verbs of which the alternative form 
is widely usedp In some parts of Italy they say BEVO, in 
others BEO, etc. 


Imperf. ponevo, etc., ponevamo, etc. 

Pa,^t Def posi, ponesti, pose, ponemmo, etc. 

Future porrd, etc. 

Condit. porrel, clc. 

Imp. : poni, ponga, poniamo, ponctc, pOngano 

Pre.s. SuhJ. che io ponga, poniamo, clc. 

Imp. Suhf. che in ponessi, etc., poncssimo, etc. 
SDPORRE, to .\upposc, is conjugated similarly, 

Irregular Verbs in -IRE. The essential irregu- 
lar verbs in -IRE are : 

DIRE, to sa}\ tell UDIRE, to hear 

MORIRE, to die \JSCtRE,togoouffaway 

S ALIKE, to ascend, VENIRE, to come 

mount 

and their derivatives, similarly conjugated. 
DIRE, to fell, say 


Pres. hid. 

dice, did, dice, diciamo, dite, dicono 

Future 

dlro (also dicero) 

Imperf. 

dicevo, etc. 

Past Def. 

dissi, dicesH, dlsse, dicemmo, diccstc. 
dissero 

Imper. 

dP, dica, diciamo, dite, dicano 

Pres. Sub. 

ch* io dica, etc. 

Gerund 

dicendo 

Past Part 

DETTO 

Similarly : 
prediet, etc. 

coiitraddire, to eontradiet , predirc, to 

MORIRE, to die 

Prey, hid. 

muoio, muori, muore, murlumo, morile, 
muOiono 

Pies. Subj. 

che io muoia, . . muola, . . muoia, 

. . moriamo, muriate, muOiano 

Past Part. : 

morto 

S.ALIRE, to t 

au end 

Piey. hid. 

salgo, sail. sale, suliamo. salitc, 
sulgono 

Pres. Sub. 

che lo salgo, cic. 

Imperative 

sail, saiga, salghiamo, salitc, salgano 

Past Part. 

salito 

UDIRE, to hear 

Pres. hid. 

odo, odi, ode, udiamu, udite, 6don6 

Inmerative 

odi, oda, udiamo, udite, bdano 

Note, -u- 

chances to -a- when ihe accent falls on 

the first syllabic. 

USCIRE, to go rtw av, out 

Pres. hid. 

eseo, esci, escc. usciamo, uscite. 

. 6scono 

Imperati re 

csci, esca, usciamo, uscite, ^*scano 

Past Part. 

ILSCltO 

Similarly : 

ruisclrc, to sueceed 

VENIRE, to 

come 

Pres, Ind. 

vengo, vicni, vienc, veniamo, vcnlte. 
v^ngono 

Pa.u Def. 

venni, vcnlsti, venne, venimmo, venlale. 
v^nnero 

Future 

verro, verrai, clc. 

Imperative 

vieni, venga, veniamo, venite, vEngano 

Pres. Sub}. 

che io venga, etc. 

Past Part. 

venuto 


Note, awcnlrc, to befall : convenire, to suit ; 
divenire, to become ; all similarly conjugated. 

Aprire, to open ; has an irregular past definite aperai. 
Past Part. : aperto. Similarly : coprire, to cover ; 
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ofTrirc, to offer ; soffrire, to suffer ; copersi, copcrto ; 
fifTcrsi, ofTcrto ; sofTersl, sofTerto. 

GKNFRAl. IJSI OF ESSENTIAL IRREGULAR 
VERBS 

The following list of verbs, irregular only in 
the Past Definite and Past Participle, is for 
reference. 



IN c sent 

]»asl 

Past 

In rmiiivc 

liKlicalivc 

Delinile 

Pdl iiciplc 

ACrOGLIERE 

accolKO 

accolsi 

accoUo 

to welcome 

ACrORRERE 

accorm 

accorsi 

accorso 

to tuu up, ha ten 
AGGI t/NGERE 

acKiunKO 

aggiiinsi 

aggiunto 

to add 

AMML'ri ERE 

aminelto 

ammisi 

amesso 

to admit 

APPARIENTRE 

(conjui'atcd like TENEREl 

to helon^' 

APPRTNDERE 

apprciido 

appresi 

upprciko 

to leant 

APRIKE 

apni 

aprii 

aperto 

to open 

ASC/'NDERE 

ascendu 

(upersi) 

ascesi 

asceso 

to a.\ 1 end 

ASCONOERE 

ascundo 

ascosi 

ascoslo 

to hide 

An /;ni)Ere 

attendo 

nttesi 

atle.so 

to wait 

chieuere 

chiedo 

cliicsi 

cbieslo 

to ask 

(chicKKo) 

(cliicdei) 


ciiK;nERE 

chiiidu 

cliiusi 

chiuso 

to shut 

COCiLIERE 

coIbo 

coUi 

colto 

to feather 

rOMPHTNDERE 

compriMulo compresi 

compreso 

to ( omprehend 

conOscere 

conosco 

ennobbi 

conosciiilo 

to know' 

CONTRAIIDIRE 

(like DIRE) 


tt> conn adu t 

CONVlNT ERE 

coni iiico 

convinci 

coiivinlo 

to lonvince 

COPRIUE 

copro 

coprii 

copcrto 

to <o\‘er 

CORRERE 

corro 

(copersi) 

corsi 

corso 

to run 

COSIRUIRE 

coiilniisco 

eustrussi 

custrutto 

tif ( onstrui t 

CRESCERE 

crcsco 

crebbi 

cresciuto 

' to \^ro u' 
CUOCERE 

ciiocio 

co.ssi 

cullu 

to ( Ook 

DEC IDERE 

dccido 

(cocci, CO’ 
cetti) 
dcctsi 

dec iso 

to deade 

DEDIJRRE 

(like ADDURRE) 


to dedui e 

DIFENDERE 

dil'cndo 

dil'csi 

dil'cso 

to (fefend 

DlKlGERE 

diriivo 

dircssi 

dircito 

to dll ect 

UlSC'ENDERE 

disccndo 

discesi 

disceso 

to desiend 

DISSUADERE 

dissiiado 

dissuasi 

dissuaso 

to diwiiade 

DISIRUGCjERE 

distniKtfo 

dis(^lls^^ 

dislnillu 

to destroy 

Dl\ /DERE 

divido 

divisi 

diiiso 

to divide 

ECCEDERE 

cccedo 

eccedci 

ccceduio 

to exceed 

ELf:GGERE 

eleggo 

elessi 

eletto 

to elect 

ESCLODERE 

escludo 

esclusi 

cscluso 

to exclude 
ES/STERE 

Bsistn 

esiNtei 

esiiitilo 


to exist 


ESPKiMERE 

esprimo 

espressi 

espresso 

to express 

ESTfiNDERE 

esiendo 

estesi 

esteso 

to extend 
ESTfNGUERE 

cstinguo 

estinsi 

estinto 

to extinguish 



EV4DERE 

evado 

e%asi 

esaso 

to evade 

eic;c;ere 

HbKo 

tissi 

fitto (tisso) 

to fix 



erAngere 

frango 

fransi 

I’ranto 

to .smash 



GIUNGERE 

giungo 

giunsi 

giunto 

to arrive, leaih 
INCENDERE 

incendo' 

incesi 

iticcso 

to set light to 
flNCITfDERE 

includo 

iticlusi 

incluso 1 

\INCIIIUDERE 

iiichiudo 

incliiusi 

Incliiuso / 

to tncliide 
INSiSIERE 

insislo 

insistei 

insistito 

to insist 




INTENI^ERE 

intendo 

iiitesi 

iiiteso 

to understand 

invader E 

invado 

invasi 

iiivasu 

to invade 
LEGGERE 

leggo 

Icssi 

lettoi^ 

to lead 


1 

METTERE 

riictto 

inisi 

mesiAk 

to put 

MUDVERE 

miiovo 

moss) 

mosso 

to move 



1 

negl/c;ere 

to neglei l 

negligo 

iicglessi 

neglelio 

OCCDRHERE 

(like CORRERK) 

\ 

to be net es.sai i 
OFFENDERE 

olTendo 

oft'esi 

oflcso 

to offend 

OFFRIRE 

oflro 

ofl'rii 

offer! 0 

to offer 


(offers!) 


OPPRlMERE 

opprimo 

oppress! 

oppresso 

to oppress 

PERDERE 

perdo 

perdei 

perdiilo 

to btse 

PERML JTERE 

per met to 

permisi 

permosso 

to pel mit 

PERSUAD/ RE 

person do 

persuasi 

persuaso 

to pet stiade 

piAngere 

piango 

piansi 

pianto 

to w'eep 

PI OVER E 

piove 

piovve 

piovuto 

to tain 




POSSEDDTRE 

possiedo 

possedc! 

possediito 

to possess' 

PRENDERE 

prendu 

pres! 

preso 

to take 

PROTEGGERE 

proteggo 

pro! ess! 

protcito 

to protect 

rAi:>ere 

rado 

ras! 

raso 

to shave, euise 
RZNDERE 

rendo 

res! 

rcso 

to give b(nk 




RESISTERE 

(like INSISIERE) 


to lesist 




riconOscere 

(like CONOSCERE) 


to recognize 




riprendere 

(like PRENDERE) 


to resume 

RISPONDERE 

rispuudo 

risposi 

risposto 

to respond 

ROMPERE 

ruiiipo 

rupp! 

rotto 

to break 

SCENDERE 

scendo 

sees! 

sceso 

to desc end 

SCiNDERE 

scindo 

sciss! 

scisso 

to sepal ate 

SCOPRIRE 

scopro 

scoprii 

scoperto 

to disco VC! 

SCRIVERE 

scrivo 

scrlssi 

scrltto 


to write 
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SED£RE 

siedo 

sedel 

seduto 

to seat 

SOFFRIRE 

sofl'ro 

soffrii 

sofTerlo 

to suffer 
SOLVERE 

sol VO 

(soffersi) 

solve! 

sol 11 to 

to solve 

SOPPRlMFRE 

(like OPPRfMFRE) 


to suppress 

SOPRENDERE 

(like PRENOFRE) 


to MU prise 

SPENDERE 

spendo 

spesi 

speso 

to spend 

UCClDERF 

uccido 

uccLsi 

ucciso 

to kill 
VfNCERE 

vjneo 

vinsi 

«into 

to vanquish 
V/VERE 

vivo 

vissi 

\issulo 

to live* 

>Olgfre 

\olgo 


volto 


to lurii louiul 

*r II lure vi'\t*ro, or vivro. 

FAKRCISE ON VERBS 

1o parlo abbastunza bciiv Tilaliaiio; da priiicipio credevo 
che fosse piij difficile del francese, nia mi sono 
sbat;liato. L’lio sludialo per due unni cd ora In parlo 
senza ditticoh^. 

I speak Italian well enough , at Ihe beginning I thought 
It was more difficult than French, but I made a 
mistake. I have studied it for two years and now I 
can speak Italian wnlhout any diiriculiy. 

— IcTi ero a I'orino ed oggi sono qui a Roma ; spero chc 
avro il piacere di vederla ullu cunfercii/a che duro 
doinani al Colosseo. 

— Ben volentieri accctfo il suo invito c porlcro con me 
mia moglie e mio iiglio. A die ora comiiid.i ? 

■ A Me 10 nntimeridiane ; non durera pin di iin'ora. 

Non mi voglio diluiigare di piii ; son sicuro die froveru 
Ih iniii conferen/a inleressante. 


— Grazic ancora una volta ; non manchoremo di cssero 
puntuali alFadunata. 

The Passive of Verbs and Reflexive Verbs 

— Come lei sa sono stato chianiato ul Parlamcnto, 

- Me ne ricordo perfettamente e verr6 a scntirla 
qiiundo farii il suo discorso sulle pensioni. Si i: detto 
che avremo la guerra fra non molfo inu non ci credo. 

Impersonal Verbs 

They are used only in the third person singular and 

as u rule they do not refer to a person. 

Come fa freddo oggi ! c piove anche a dirolto; perb 
bisogna che io e.sca lo stessu. 

How cold It IS to-day ! and it is also raining cats and 

dogs, but 1 must go out just the same. 

Ilasta^ ci viiol pazicn/ii; sarehlie peggio se ncvicasse ! 

Enough ! wo must be patient, it would be worse if it 

was snowing ! 

The Suliiiinctive and its Uses 

Supposto che non \ciiga come faro ? 

Supposing lie iloes not come, what shall I do ? 

■ Grnzie. venite a riprendermi alle undid c tre quart! 
per ritornare alTalbcrgo. (11 signore entra iiel 
Castelio.) 

— Ecco il mio permesso, potrel visilare il Custello ? 
Custode Certamcnle, ecco appunlo imn guida chc 
Ic sar^ d'aiuto. 

- Guida Sono a siia disposizionc e primu di comin- 
ciare mi permettu di darle in succiiito (a summary) 
I'origine di questa mole. 

- Sififioie ‘ Grazie di tutle qiicste informuzioni ; son 
cerlo die la visita surii molto interessantc c siecomc 
prevedevo che avrehhe preso molto tempo ho detto al 
cocchierc di venirmi a prendere qui alle undici a tre 
quart! e posporro la mia visita a S. Pietro per domani 
mattina. Comineiamo il giro ! 


LESSON 8 

Adverbs, Prepositions, Conjunctions, and 
Correspondence 


T his may seem a rather formidable lesson, 
but il is not. The adverbs, prepositions, 
and conjunctions and their usage are all 
straightforward and for the most part invan- 
able. Hence this lesson is very largely a mailer 
of learning words. And as some of these arc 
the most frequently recurring words in the 
language, it is important to know them, 

A few idioms are given the most useful - 
to indicate the nature of Italian idioms, of 
which there is a great number. They will be 
learnt as they arc cneounleied in reading, and 
there is no need to learn many al the present 
stage. 

Correspondence in Italian is quite straight- 
forward. 

ADVERBS 

An adverb is a word used to qualify any part 
of speech except a noun or pronoun. 

Four simple rules enable one to form all the 
adverbs ever likely to be required, apart from 
those given in the list below. 


Most English adverbs are formed by adding 
-LY lo the adjective. The Italian -mente (f.) 
meaning mind, is used as equivalent ending. 
Thus, co/d, coid/y : freddo, fred da mente. Hcncc: 

Rules to Form Adverbs 

(1) Add -MFNTE lo the femuune singular of the 
adjective . freddo, freddamenle. 

(2) When the iidiectivc ends in -e, not preceded by 
I or r, simply add -MENTE: 

felice. happy ; feliceniente, happily. 

(3) When the ac1)cclivc ends in -o preceded by I or r, 
this -e IS dropped ■ 

facile, tvis)' ; facilmentc, easily, 
and ‘ 

(4) Use a preposition with a noun : con amore, 
lovingly (with love). 

Comparison. Comparison follows the same 
principles as for adjectives. {^Sec page 18!6). 

(1) ' (2) 
facile, easy pin fi^cilmentc, easier 

caro, dear mono caramentc, less dear 

(3) 

il pill filcilmcnte, easiest 
il menu carameiile. least dear 
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The superlative is sometimes formed merely 
by repealing the positive; presto, soon ; 
presto presto, very soon ; piano piano, very softly. 

Irregular Comparisons. The following are 
examples of a few adverbs which arc irregular 
in comparison : 

Ucni*, moglio, iJ mcKlio, iu7/, heilet, best 
male, pvKKio, il peggio, hailly, w'oi se, worst 
poco. meiio, il nieno, little, le\s, lea\t 
molta, pill, il piu, verv, moie, most 

A few useful adjectives are used as adverbs : 

chiaro, liear , fissn, fixed, fitni ; npesso. iiequeni 
Irasso, deep, base ; fatso, false ; lerlo, leriam ; sicuro, 
siae , inc//o, half ; forte, stnma. loud ; piano, soft, low. 

'1 bus : 

Ksso parla cliiaro, foru*, piano, ffe speaks dcatly, 
strongly, softly. 

Now learn the following essential “ invari- 
able ” adverbs. Note that the list includes few 
adverbs formed from adjectives by adding-mente. 


LIST OF USFFllL ADVFRBS 
Section 1. Alfirmation and Negation 


Sl, yes 

iiifatti, indeed 

ci:u ro 

certamente 
sicuraiiieiile 
DAVVKR0,7//// 


sat ely, 
c ertaudv 

eally 


NON PLIMO, not or 

all 

non gia, not — even 
NON-PlO, not — any 
more, no homer 
nciinchc \ 

NKi'HUHr. 

GIA, (dread), fust now 
appuiito, exaitlv {fast) so 


>not even 


SFN/.A Dl'BIllO, life 
doubt ed/y 
NO, no 
NON, not 

Nfc -NF., neither — nor 
veranicnte, tride 
NON- (TIE, only 
NON -MAI, nevcf 

‘ I ssciUiiil Adverbs are m large l\pc 

Section 2. Choice and Doiiht 

FORSE, perhaps 
CIRC’ A, about 
PROBABILMENTE, 
pi ohahiv 

PIUTTOSrO, rather 


non mica, not — leitaiulv 
NON— ANCORA, not - 
1^7 

in nessun modo, by no 

means 


sopRATrurro, 

espeetally 

FINAI.MENTE, finally 
PERC.HF ? why ^ 
PERCHE, because 


percio, /> why, howevet prinia di tiilto, fust of all 
Section 3. Adverbs of Place 
DOVE, where, whither DIEI'RO, behind 
ondc, donde, where from, indietro, behind, back- 


whenc e 


wauls 


QUI \here, hither, this SOT'IT), below 


qua J wav 
LA, id,' there, thither 
VI, CT (French y), here, 
there 


SOPRA 
SIJ 


> 


on, upon 


A DESTRA, a diritta, on 

the fill lit 

A SINISTRA, a manca, 

on the left 

innan;:!, before, forward 


bl SOPRA, above, itp’ davailti, before, forward 


.stairs . 

DJ SOTTO, below, dowte 
stairs 

da parte, aside 
iassii; up there 
(Jill, below, dow'n 
laggiu, down there 
quassu, up he/e 
quaggfii, do)vn here 
in HU, upwards 
in giii, downwards 
abbasso, down 
DENTRO, within 


XWNTl, forward, along 
dentro, entro, therein, 
within 

FUORI, outside, out 


da per tutto 
dappertutto 
ognidove 
qualche luogo.^AOWc* iv/irrc 


ievery- 
\ when 


altrondc 

altrove 


> elsewhere 


ovunque, wherever 


* N.B. qui (here) ncui *he speaker 11, neai the person 
spoken to ; and la. awav from boih. 


Section 4. Adverbs of Quantity 


MOLTO, much, very 
(much) 

assai, much (enough) 
TRC3PPO, too, too much 
TANTO, so, so much 
ABBASTANZA, enough 
fli pill, (any) mote 
eziandio, also, even, yet 
PURE \ 

pur anco even yet 

SOLAMENTE, only 


SOLTANTO, SOtO, 

only 

nonchb, also 
POCO, little 
PlD, dl pin, more 
MENO, less 
QUANTO ? hovf mucli ^ 
TANl'O- QUANTO, so 
much — as 

tanto pin (meno), so much 
the more (less) 


Section 5. Miscellaneous Adverbial Expressions 


a mente i 

a memoria /*’’ 
in fretla, /// haste, hastily 
in furia, ni a hurry 
fnvano, in vain 
con c6modu, leisiiicly 
a stento, hardly, with diffi- 
cidtv 

di freqiiente, frcijucnth 
di sblito, generally, usually 
APPENA, scarcely 
a buon inercato, dicaplv 
a voce, aloud 
a posla, on pm po se 
a caso, /)v aaidcnt, chance 


ad aha voce, aloud 
ADESSO, now 
adesso adcsso, by and by 
fra breve, shortly 
a poco a poco, little by 
little 

in breve, .shoitly 
per lo piu, mostly 
a proposito, quite eonvenb 
enllv, by the hv. 
a bocca. verbally, by word 
a I mouth 

tutt'al pill, at the mo^sjt 
dapprima, first [ 

APPIJNIO, cAaet/v 


PREPOSITIONS 

A preposition is a word placed before a noVm 
to show in what relation the person or thipg 
denoted theicby stands to something else. (For 
prepositions which form contractions with the 
article see pages 1812, 1813.) 


a, at 
con, w/th 
di, of 

da, of, from, by 
avanti, befoie 
contro \ 
contra 

verso, to wauls 
dopo, after 
durante, during 
fra \ . , 
iru /'-•'"•‘•f" 
liingo, along 

All olhcr preposiiions 
A or DA. 


giusta, aicoiding to 
in, in, within 
per, for, by 
secoiido, accouling to 
inalgrado, notwithstanding 
mediante, by means of 
idirc, besides, beyond 
eccetlo \ 
salvo /‘•''‘V't 
sen/a, without 
snpra, on, upon, nvef 
sotto, undef 

sii (siir, in su), over, upon 
may be followed by DI, 


Prepositions generally folloived by DI 


Fuori (di), out (of), outside 
al di la, on the other side 
al di qii^, on this side 
al di sopra, above 
presso, near 
a forza di, by dint of 
prima (of umc), before 
di sotto, underneath 
di dentro, within 
di fuori, out. side 
a scconda di, according to 
a mono, u 


alia voUa di. in the direetivh 
of 

a causa, by reason of 
a ragione, on account of 
per, by 

per mezzo, by means 

appiis at the foot 
a dispetto, in spite oj 
in favorc, in Javour 
the manner 


Prepositions gencrajly followed by A 
FIno, till, as far as in rispetto \ 

in faccia, opposite in quanto j 

circa \ » , dictro 

incirca di dietro 

In mezzo, amidst accanto, beside 

dentro, inside intprno, about 


concerning 

behind 


innanzi 

dinanzi 

davanti 


1 


vicino, near 
before conforme, as 

Hneontro, against, opposite 
attorno, around, all round 



Adverbs, Prepositions, Conjunctions 


1835 


Prepositions generally followed by DA 
lontanol ^ fin da, from 

lungl in fuori, except 

There are few reliable rules for the subtle 
usage of prepositions and the student is advised 
for a beginning to be satisfied with knowing the 
simple equivalents given above. He should, 
however, note carefully that da is the preposition 
of agency, cause, fitness, and source, thus : 

II ragazzo fu punito dal maestro, The boy was' puimhcd 
BY the master. 

Essa fu soficicata dal fumo, She H'a.s sujfvcatcj BY the 
smoke. 

Discende da poveri cittadini, tie is desteiuled t ROM 
poor dozens. 

IJn uoino da bene, An honest man. 

IJn uomo da poco, A aood-for-nothin^ man 
l ira da suo padre, tie takes after his fathei. 

E una cosu da sorprcnderc, da riderc, da deplorarc, 
It is a surprising, laughable, ilcpioiable thing, 

Egli da da lavorare, da niangiare, He gi\es work, the 
wherewithal to eat. 

Non h acqua da here, It is not waiei hi to dunk. 

Vi parJo da amico, I speak to you as a fnend 
Ho da dirvelo, / have to tell j on. 

The preposition di is used for the English 
preposition to when prefixed to an infinitive 
preceded by another verb, as : 

/ promise you to come, VI promelto di \enirc. He has 
lold him not to speak, Gli lia detto di non parlare. 
He was not afraid to say it. Non ave>a paiini di tlirlo. 
But, should the lirst verb imply motion, the preposition 
to IS transliited by a : t going to sei l.dwaid, Vado 
a \edere Eduardo. He has been to pay him a xisit. 
E stiilo a fargli visila. 

The verbs potere, sapere, dovere, >oIere, 
fare, laseiare, bLsognare, bastarc, and convenire 
do not require a preposition bcl'orc an mfinifivc 
which follows them : 

Non potro venire, / shafi not be able to lome. 


CONJUNCTIONS 

Conjunctions arc woids used for connecting 
words or sentences. For example : “ You and 
I,” “ My brother and I arc good friends, hia he 
IS much older than 1." 

And and hut arc the conjunctions. 

In the following list the words in capitals 
arc essentials : 


SE, // 

E PURE \ . , 

EppiiRE / 
taiilo-quaiilo, as welt as 
OUANDO, when 
COME, as 
linchc, as long as 
I30P0 CHE, after 

SUPPOSTO CHE, .sup- 
posing, provided that 
ANCHE, also 
allorch^, then, when 
PERCHft ^ 
polchi [because, 

giacchi I .since, as 

slccome ^ 

posciachi, after that, since 
O, or (od before a vowel) 
O*-'0, either- -or 
o^vero \ 
oppur« 


benclij; ^ . . 

si-bhciic 

i.ncori-hi- J 

pwlanlo 

Nt -NIC, neiihei not 
ora ^ ora, now — now 
CHE, that 
MA, hut 

E, and (ed before a word 
beginning with a vowel) 
sicche, so that 
AIEINCHE , so that, in 
order to 

PRIMA CHE, before, 
sooner 

quand*anchc, although 
se anche, even if 
di manicra che \ 
di modo Che / 
tosto chc \^.v soon as, 
subito chc j at the time 


PERCI, though, ho wcver, 
therefore 

DUNQUE, so, therefore 
qnindi, therefore, cause- 
quentiv 

dacch^, because, .since 
MENTHE, whtisf 
fin a lantu chc, as long as 
ANZl, on the i ontrai y, 
even 


NE:PPURE, not even 
SENZA CHE, without 
MA ANCHE, hut also 
non ostante che, nor with- 
standing 

per quanto, hmvevcr 
non pcrcio, nevertheless 
nulla riicno \ , , 

nicntenienu J ^'crtlieiess 
per altro, however 


—and the following which must always be used 
with the subjunctive of the verb : 

aflinche, in oidei ilnit posto che, granted that 

a menu che, unless prlma che, before 

a piitlo chc, on lomhtnm purche, provided that 
that qualoru, if 

bcnclie, although quaiidaiich^, even if 

comeechc, as if quanduche, even when 

dato die, given that sebbene, though 

iiel caso die, m case that semprcdi^, always grained 
nonostante che, noiwnh- that 
standing ihat 

^ I he sliidcnt will imlicc ihjl m ihe Imis of ;ul\eibs, pre- 
poM(ir>ns ,jnJ conjunchiin'i he will find woids repeated. Ihe 
distinciion heiween a wiud u.sed as ait .idvcrh, preposition, 
and conjunction ic a grammatic.il suhticty. If the woitf is 
known, thal is siiHicieni lor the present. 


INTERJECTIONS 

Jnterjcclions are words used to express a 
feeling or emotion, as for example : 

jov, bene ! hra\o ' viva ! doubt, inati ! 

SOI row, ahi ' obi ! ahiine ! ohiiiu^ I disdain, uibo ! 
sileiue, zitlo ! surprise, oh ! 

\yish, luagiiri ! /ear, uh ! guai ! 

. Ecco, heic is, licic me. m.i> be joined to a pronoun : 
eccoiiii, hen.' / am , eccoli, here they are ; cccoiie, 
hete IS some ol it. 

Noil. ADD/O ! adieu f ARRIVED/.RCI I ^^rW- 
bye ! ben arrivato ! welcome 


IDIOMS 

Italian is rich in idioms, and Ihcy must be 
learnt by experience rather than from books. 
But here are some elementary and essential 
idioms which must be known : 

avere appellto, to he hungry 

avcrc rugioiic, to he nght. 

chiamarsi, lo he tailed, named 

avcrc caldo, to be hoi 

mi piacc , / iike-- 

non mi piacc / do not like — 

Davvero ? Really 

Da quanto teitipn ? How long .since ? 

Sono nato il / nr/s bom on — 

Quaille volte ? How often * 

di nuovo, again 

avcrc frettu, to l>e in a hurry 

avere .sde, to be thasty 

avcrc torto, to he wrong 

C’ome Ni chiama Ici ? lYhat h yoia name ? 

avcrc I'rcddo, to he cold 

iiiente alfatto, not at ail 

a me pure, / also, to me also 

nemmeno io, lui. Not f, he, etc, 

Che c’t di nuovo ? UViu/ news 7 
Eo faccia dl nuovo, Do it again I 
di piu, must, the best 

Quetito b ebe mi piace di piii, That i.s what pleases 
me best, most 

Come stn Ici ? How arc you ? 

Eungo, largo, and alto arc used for length, breadth 
and height : Oiiesla stanza b lunga 10 piedi, larga 20 
ed alia 8, This room is 10 feet long, 20 broad (or wide), 
and 8 high. 
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CORRESPONDENCE 

The dale is written thus : 3 Gennaio 1958: 
2 Marzo 1958, etc., but the first of a month is 
always 1® (representing primo, the ordinal 
number). 

In Italian commercial correspondence the 
opening salutation (Dear Sir, Madam, etc.) is 
generally omitted, and this applies to most 
formal correspondence. When the correspond- 
ence is infoimal then Ocar Sir, Madam, etc. 
may be expressed as follows : 

(a) when the name of the person addressed 
IS added : 

EgrcKio Signor ColHlucii \ / i 

PFcBialo SiBiior C’olaluca / - ^ 

(h) when the name of the person addressed 
IS omitted : 

Kgregio Signore \ „ 

Pregiato Signore f 

- or one mny sli\ Slimalo Signor Colaluca, Stimalu 
Signoie — 

lo a lady one writes : 

Centilissiiira Signora, or 
CenlilisNiiiia Signorina 

— adding her name, if on terms of friendship. 

A very familiar opening is ; Caro mio, or 
Cara mia ; or Mio caro amico, Cara arnica mia. 
'fhe beginner should be careful about using 
these openings. 

Hnoings : The endings for letters in Italian 
arc elaborate, and the student is advised to keep 
to the following : 

Familiar. Devotlssimo suo, Yonr.s very simetcl} 
Formal * Colla niAssiina stima, \i saluto, hours 
faithfully 

Note. In commercial correspondence, the 
second person plural is used, and, as the 
opening and ending formulae arc somewhat 
elaborate, the student must refer to a book 
dealing with this aspect of the subject. 

In addressing an envelope write : 

Egrugio Sig. Colaluca, or 
Centilissima Signora ColaJuca. 

C /o is expressed by Ihe word PresM). 

EXERCISES ON ADVERBS, PREPOSITIONS, ?U\ 
II purlare c Pagire rrancamente suno le carattcristichc 
deiruomo integerrimo. 

To speak and act liankly are the cliaraclcnslics of an 
honcsl man. 

Si vede chiariimenle che cio non e vero c sara meglio 
chc io mi occiipi di qiiestu faccenda. 

One cun see clearly that this i.s not Iruc and it will 
be better if I sec to this business. 

Qiieslo ragazzo i II pin intelligenie che io abbia mai 
incontrato; davvero non I’avrei mai creduto ; non ho 
ancora inteso come sia andato il suo esamc, ma son 
sieiiro chc 6 passato con lode (with praise). Avrebbe 
piutlosto dovuto impararc ringlese chc il francese; 
non fa niente Imparcrii I'inglcse piii tardi. 

Prepositions 

A1 di lii del fiumc dimura un vecchictlo chc sta sempre 
seduto accanto alia porta della sua capanna, e 
sembra sempre soddisfatto e contento a dispetto della 
SUB poverty. Non bisogna per6 giudicare sempre 
dalPapparcnza. Mi prometto di andarlo a vedere 
appena posso e fare la sua conoscenza. 


Parla Pinglese fin da quaiido era bambino; adesso 
studia ritalJano e per II niomento non ne sa molto; 
bisogna fare grande attenzionc per capire quel che dice. 

Conjunctions 

Faccia come crede; appena potr^i per6 non si dimentichi 
di mandurmi il contralto. In quanto al resto ne 
parlercmo un*altra voltu (another time), bench^ 
sarebhe stato meglio di decidcre adesso la questione 
iinu voltu per sempre. 

Supposto chc Ic presti quel chc mi chiede che cosa nc 
farcbhe di questo denaro ? 

Quaiidu si e sentita la gioia di un popolo per il riHorlre 
della pace, ci sembra incomprensibllc chc questa non 
po.ssa durure . . . eppure ... si direbhe che il ciiore 
deiruomo non la merit! , poiche non pare che gli 
hastino le tribolu/ioni die ci sono gik siilla terra senza 
cercarsene delle aitre ancora. Spesso dopo che 11 
mule ^ fatto, dopo che gli avvoltoi della terra .si sono 
sfainall, si piange ma k inutile far da coccodrillo, Ic 
vittime sono giu div orate. 

Interjections 

Ciuarda chi si vede ! Bene I Bravo ! sono proprio 
contento che sin venuto a vedermi ; per solenni/./ure 
la siia veniita che ne dice se le offro un buon hicchiere 
di ('hiatili ? j 

— .Mugari ! mi fara gran piueere. I 

--Look who IS coming ' Good ! Bravo ! I am very 

pieascil that you came Lo see me, to commcmolatc 
your coming 1 am going lo ofler you a glass of good 
Chianti. What do you say '' \ 

— Rather ! It will give me great picasuic. ' 

Fcco chc lei vuol scappar via ! Perch e non restate 
ancora un po ; in questo fratlempo mia mogliV 
potrelihe riloriuire e vorrej che ta ^edesse prima di 
uiidarsene. 

— Here, you already want to run away, why not 
remain a little while loncet , my wile might mean- 
while letiirn .ind I should be pleased if you saw her 
bclore leaving 

Idioms 

— Le ripeto chc ho ragionc ; nemmeno lei piio darmi 
torto. 

I repeat that 1 aru right ; not even you can say that 
I am wrong. 

— Ho tunta fretta adesso ; mi Insci andare. Non mi 
piacc di esscre in rilardo ai miei appiiiilanienti. 

— 1 am now in a huir>; let me go as I do not like lo 
be late for my appoint me lUs 
A\evo unu fame da lupo quando nrrivai a casa. 

1 was as ravenous as a wolf when I got home. 

Come si chiamu lei ? 

What IS >our name 

t'orrespondcnce 

Napoli 2*1 Echbraio 1958 

Egregio Sig.r .Slefaiiini, 

In risposta alia sua stimata del 10 corr. mi pregio 
rlmettcrie qui accTuso un assegno bancari(» di £15 0 0 
(Ouindici sterline) a saldo del suo avere. 

La prego di volcrmcne accusarc ricevuta e con 
distint i saluti, mi creda, 

Suo De\ .mo 

R. Giuliani. 

Homa li 20 Dicembre 1958 

Carissimo fratello, 

La tun lettera mi ha fatto molto piaccre. Son 
contento di .sentire chc state tiitti bene di salute e che 
verrete a passare le feste Natali/ie con noi. Non 
dimenticare di farm! saperc il giorno che arrlvatc in 
modo che possa farvi trovare tulto pronto per la vostru 
vislta. Saluti aft'ettuosi a tua moglic, baci ai bambini, ed 
a te iina sincere strclta di mano dal 

Tuo aff.mo fratello 

Giovanni. 
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LESSON 9 

Practice in Conversation 


T hr student has been given in the first eight 
Lessons a general basis for the compre- 
hension and use of Italian nouns, adjec- 
tives, pronouns, verbs, adverbs, prepositions, 
conjunctions, etc,, with exercises in their written 
use. He has accordingly, if he has followed the 
advice given for practice and second perusal in 
certain instances, obtained a fair grounding in 
Italian grammar. He should now, remembering 
the injunctions given in Lesson 1, use the material 
that follows for actual conversational exercises. 

Alla Galleria Nazionalc 

Signor dci Tali Non lacciamo die dire di andar a 
vedcrc qualdic cosa; e ora die d decidtamu 
Andiamo a vedcrc dei quadri ? 

Amita : lo invecc vorrci andarc a vedcrc Mickey 
Mouse. 

Signor dei Talt : No, ho detto dei quadri, non il 
C'inema. 

A mu a ' Per me fa lo slcsso. f cco un ta\i nuovo. 
Signor dei '/<di : Eccoci arnvati I Da chc poilu si 
entia oggi ? 

im/tfi ’ Vi sono parccdiic portc ? 

S/g/ii/r firi Tall • Si, ogei non sis cntia gratis. I ci cnln 
qui, la raggiungo in un minulo. lo cnlro graiis 
I cco SCI pence pci Ici. 

Cituode ■ Vuol tirmare il libio Signore 7 Gli oinbrcHi 
a sinistra, Signonna. 

Stunor dei 'I ali ’ Lo mclta col mio bastoiic, tan to 
uscircmo insicme. 

Atnua : Ahbiamo tempo di veder tutto ? 

Signor del Tali ' Torso no, nia sara meplio vedcrc uiia 
o due cose speciali puma die ci slanchiamo iroppo. 
A mil a : Quali dobbiamo veder pnma ? 

SigiKtr dei Tali : Thbcnc. siccomc fa taiUo caldo, 
andiamo prima ncll,i Sala dei Pi (ton italiani i 
quadri vcnc/jani sembiano piCi btlli alia matliiia 
prcsio, 

A mica: Oh 1 guardiamo queste cose curiosc nd 
pavimenlo. 

Signor dei I ali : Va bcnc sono state fattc da un mio 
aniico. 

A mu a: (’he rappresentano? 

Signor del Tali: Non nc sono certo. PerA non 6 
inglcsc. 1 conoscilon dicono chc sia bravo. 
Amita: Non si cancdleianno col camminarvi supra 7 
Signor del Tali' Non cc’ pericolo. 

Arnica: Chc quel quadro sopra la porta ? 

Signor dei Tali' Si dice chc sia di Mididangclo, ma 
vcdiamo prima qucgli altri m faccia. 

Arnica: Voglio cornprarc iina o due cartoline coloratc 
da mandare allc mic amichc. 

Signor dei Tali Bcnc, mentre sccglic Ic cartoline, vado 
adirc qiialdie parola al custodc cd a domandargli 
sc e’e qualche cosa di nuovo. 

C'ltMode: Come sta, Signore ? Oualdie cosa di 
nuovo ? Ebbenc, hunno portato via uno o due 
quadri per pulirli cd al loro poslo han messo dei 
quadri chc siavano nd deposito. II Signor Giovanni 
era qui poco prima di Ici. E anduto piu per di la 
con due bell ism me '■agiizze. 

Signor dei Tali: Lo si vede qui spesso 7 
Custode: Di quando in quando. E un bravo pittore, 
non t vero Signore 7 ma ora non fanno nicntc 
come lu vccchia scuola, 

‘ Signor dei Tali— Mr. Everyman Mr. So*and>So. 


Arnica Neho compralc moHo piu del ncccssano. ft 
tanio dilheile di dcci ersi ! Possiamo vedere 
questo qui 7 

Custodc Si, Signorina — Sala XV a sinistra. Seguino 
quella Signora vestila di bianco. Essa viene qui 
per fame dcllc copic. 

Signor dei Tali: Bcnc, credo di sapcrc dove 6. 

Aniira: Chc uomini sliani si vedono qui. Guardi 
quel conladino chc doime sopra al giornale. 

Signor dei Tali' Ma qucllo non t un conladino. Vicnc 
da Oxford c sta ora sciivcndo un libio suirefletlo 
del colon. 

A mica L Scienza o Arte quella ? 

Signor dei Tali' T.gli probabilmcntc piu intcrcssuto 
nclla Scicnza 

Amua- Tgli sta facL’ndo certamcnie buon uso del suo 
tempo In ogni modo i giornali dicono che Ic 
mosche non si posano mai .su qualche cosa di 
giallo. 

Signor del Tali: (’he glicnc pare di queste copic ? 
Aleiine di esse non sono aifaito come i quadri. 

Amua- Non sia cattivo 1 ve nc sono alcunc assai 
buone. 

Signoi del Tali' Ebbenc, in chc consistc il loro mcrito? 

A mil a: Quella 11, per cscmpio, sembra vivente 

Relalivumcnle. lorse, non e piopno giusia, ma c 
plena cli scntimeiito. 

Signor del Talt, Probabilmente Vedo il suo punlo 
di visla, 

Aniiia. L inutile giiidicarlc come lavori (Parte, ma 
per quel che sono, fanno piacere a vcderle. 

Signor del Tali' Tbbcne, fino ad ora non ahbiamo 
veduto ncinmeno un quadio. Andiamo a vedcrc 
Rallaello ? 

Arnica Come vuolc, ma sembra aver tanto poco in 
cumune con noi. 

Signor dei Tali. Che cosa suggcrisce allora 7 

Amua: Ifanno liilti il loro mento, ma Michelangelo 
mi place piu degli altn. 

Signor dei Tali Si trovano quasi insicme, cosi poiremo 
vcdcrii lutli e due. 

Arnica: Da che pane si va 7 

Signor da Talt' Volliarno da questa parte; vicino alia 
ringhiera, cosi non saia neccssano di discendere 
i gradini. (Volliarno, let us turn.) 

Custode, ) uori tutii ! Eiiori ! Da que.sta parte 
Signon c Signore ' 

Arnica. Chc noioso ! {^Tnit a nuisance!) 

Signor del Tali : Ricavano mollo piucerc da tutto 
questo; probabilmcntc cio da loro iin^ria militare. 
Si direbbe chc son pronti ad inlilarvi col coitcllo. 

Arnica: Non fa nulla: saremo fuori prima. 

Signor dei Tali: Aspetti un inomcnto, ecco una bellu 
tesla romana. 

Custode: Luon lutti per favorc ! Avanti, avanti, 
Signore. 

Signor dei Tali: Un momento, per Bacco ! 

Custode: Tutti fuori 1 La campana 6 gii suonata I 

Arnica. Mi dia dunqiie la contromarca ed andr6 a 
prendere il mio ombrcllo, menlrc lei un’occhiata 
in giro. {A look round.) 

Signor del Tali: (sui gradini) Ci si stanca motto in 
questi posti. 

Arnica: SI, 6 vero, ma ^ lanlo bello quando st escc 
sulla Piazza di Trafalgar 1 

Signor dei Tali: Piovc 1 
Arnica: Davvero I 



1838 


Italian 

LESSON 10 


The Essential Vocabulary of Italian 


I N order lo express more than 90 per cent, 
of the ideas ol’e.cryday life, a vocabulary 
of about 1,150 woids is necessary in Italian. 
The student must master the pronouns, the 
numbers; certain adverbs, prepositions, con- 
junctions, and interjections; the names of the 
days of the week, the months of the year, a few 
common idioms and the proper names, and the 
vocabulary in the alphabetical list given below. 
This represents the essential vocabulary of the 
language which, used in accordance with 
grammar, provides the student with a working 
vocabulary of several thousand words, and will 
enable him or her to pick up the average Italian 
newspaper or book, confident that most of it 
can be understood. 

It has been ascertained that a beginner can 
memorise anything from 10 to 30 or 40 new 
words of a foreign language in an hour ; after 
a few hours’ practice the number increases. The 
tsscnlial Vocabulary of Italian, and the general 
principles of the grammar, can be assimilated 
in a few months. Those students who know 
Latin or one of the Romance languages, will 
learn more rapidly than those who do not. All 
will find that Italian contains a large number of 
words which greatly resemble their English 
equivalents, and arc assimilated with litdc ctfort. 

Know the vocabulary uofu ways : Tuomo, 
the man ; the man, I'uomo. Speak words 
aloud when memorising them. Thus from 
the very beginning of the learning process, 
repeat the word with its equivalent both ways 
until it is recognizable both ways, and by 
sif'ht and by sound. Repetition should be 
ctuilinued until meaning and pronunciation 
come without hesitation. As each word is 

BEING MEMORISED AN IMAGE OF THE THINCl 
OR AN A.SSOriATION OF THE IDEA SHCJLILD BE 
IN THE MIND. This not only facilitates learning 
by making it more interesting, but it accustoms 
the learner to think in Italian. So, when 
learning the Italian word citta, cit\\ think of the 
city with which you are most familiar, its streets, 
houses, people, and traffic. The more the 
imagination is used to assist memory in this 
way, the more rapid will be the progress in the 
language. 

Sec statistical note at the end of the course. 

THE ESSENTIAL VOCABULARY 
Days or the Week, Months, Seasons, and Proper Names 

1. Days of the Week 

LunedI, Monday Ciiovedl, Thursday 

Martcdi, Tuesday Venerdi, Friday 

Mcreoledi, W'edtieuiay SAbalo, Saturday 

DomEnica, Sunday 
(All masculine cxccpi lUc last) 


2. Months of the Year 

Cennaio, Febbraio, Marzo, Aprile, Maggio, Gfugno, 
Luglio, Agosto, Scttcnibre, Ottobre, Novembre, 
Diceinbre. 


3. Seasons 

la priinavera, spniifi I'autunno, autumn 

I 'estate (masc.), summer I’inverno, winter 
la stagione, the season. 

4. Points of the Compass 
Nord, North Est, East 

Slid, South Ovest, West 


5. Proper Names and Adjectives 


L'EUiropa, F to ope 

I 'Italia, I till V 

L'J ngliil terra , England 
La h'rancia. Fiance 
La Ccrinanin, Germany 
La Svizzera, Switzerland 
La Spagna, Spam 

II Portogallo, Portugal 
La Russia, Ruwia 

<ili Stati Uiiiti. the U.S.(A.) 
La Gran Bretugna, 

Gteat Bet tain. 


europEo, European 
-woman). 

Italia no, Italian 
inglcsc, Englishman 
francesc. Frenchman 
tedesco, German 
svizzero, Swiss 
spagnOlo, Spanish 
portoghese, Portuguese 
russo, Russian. 
americano, American 


(■a* 


Lundni, f.ondon Parigl, Puns Berllno, Berlin 
Roma, Rome i'oriiio, Tuirn NApoli, Na/^es 

GEnova, Genoa Firenze, I'lnieiuc VenE'/.ia, \'enhc 
Milano, Milan Livorno, leghoni Le Alpi, The 
Alps La MAiiica, The English channel II Medller* 
rAiieo, The Mediten anean 


ALPHABETIC AL LIST OE ITALIAN 
WORDS 

The following alphabetical list is for repeti- 
tion and reference. Words in BOLD CAPI- 
TALS should be learnt first, as they are 
essential ; the remainder can be approached 
later. Stress is indicated either by an accent 
or by printing the stressed letter in a distinctive 
type. 


AllBASTAN/.A, enough 
ahhisognare, to he nece.\sary 
abbondarc, to abound (in) 
abbreviarv, to abridge^ 
shorten 

ABILE, ilevet, skilful 
ABJITTA, ability/ skill 
/IBITO, dress, clothes, cos- 
tume. habit 

ABITUARSI, to accustom 
oneself 

abominarc, to hate, abom- 
inate 

accadEmia, academy 
ACCAD/fRE, to happen 
accEnderc, to set on fire.., 
light 

acconto, aieeni 
ACCETTARE, to accept 
ACCIAIO, steel 
ACClDENfE (m ), acci- 
dent. chance, misfortune. 
ACC6GLIERE, to gather, 
welcome, receive with 
good will 

acconiodare, to accommo- 
date 


ACCOMODARSI, to .sit 
down, he at ease 
ACCOMPACNARE, to 

accompany 

accordare, to act ord. grant 
accordarsi, to agree (with) 
ACCORDO\ accord. 

agreement (harmony) 
accorgErsI, to notice {with 
shrewdness) 

ACCOSTUMARE, to ac- 

( ii.storn 

ACCOSIUMARSI, to be 
used to 

accumiilarc, to accumulate, 
heap up 

ACCURATO, accurate 
arcusare, to accuse 
ACQLIA, water 
ADAGIO, slowly, softly 
ADDIO, adieu, farewell 
ADDIZIONE, addition 
(bill) 

addormentarsi, to fall asleep 
adoperare, to employ (in 
work) 

A£REO, aerial 
^ U'act'orilul Agreed! 



alTaiinarfii to sneve (about) 
alTaano, ^ief, anxiety 
affare^ a,ff'mr, business 
affermare, to ajfirm 
affezjpnarslt to become at- 
tached /£!, to tike 
alTazionata, fond, affec- 
tionate 

AFFfSSO, fixed, attached 

AFKRETTARSI, to hurry 
AGENTE, a^ent 
aaRiEfniserc, to join to, add, 
reach 

aggiunto, added, attached 
to 

aggiuNtaret to adjust 
ACGRAD^JVOLE, agtee- 
able, pleasant 
agiato, at ease, rich 
AGIO, ease, comfort 
AGIJZZO, shaip, edged 
AIUTANTE, assistant 
AlUTARE, to assist 
AlUTO, as s/stance 
ALA, wing 
aibcrgo, hotel, inn 
Alcool, alcohol 
ALIENO, alien, foreign 
ALIMENTO, nourishment, 
food 

allarmc (m.), alarm 
allcgria, hap/nne'^s 
ALLEGRO, gay, cheei/iil 
altez/a, height 
ALTO, high 
alzarc, to lift, laisc 
nizarsi. to get up, lise 
am A bile, lo\ahle 
AMARE, to tow, he fond 
of 

ariiarezzii, bitterness 
AMARO. bitter 
anieno, pleasinii, ihanmng 
AMICO, fiiend 


AMIS I A, ft lettdshtp 
AMMALAIO, sick 
ammuzzarc, to kilt, minder 
anmiEttere, to admit, grant 
umminKtrare, to adnumstei 
anmilrare, to admire, envy 
AMORE (m.), love 
AN DARE, to go, walk 
aiitlArsene, to go «vvym , to 
get out of 
anellu, ring 

/INGOI.O, angle, lornei 
an|{u.stn, nanow 
aiiima, soul, spa it 
ANIMALE, animal 
.4NIMO, mind, intelligence 
aimcfiso, atwesed 
ANNO, rear 

aniioiArsl, to get annoyed 
annualc, annual 
annuiiziure, to anncniiue 
anSiiClk, anxiety 
unsi'>so, anxious, eaiiei 
anlicliiti^, antiquity 
antlco, antique, old 
antipAtico, disagreeable 
anziano, ancient 
APERTA, hole, opening 
APERTO, open, evident 
apparato \ 

APPARECCHIO f appara- 
tus, n/i// is seen, show, 
ni eparation 

APPARTENERE, to be- 
long tOt to concern 


Essential Vocabulary 


APPEi n O. appeiiie 
applaudlrc, to applaud 
applauso, applause 
applicare, to apply 
applicarsi, to apply, devote 
oneself to 

i^PPOggiare, lo lean 
— si (against) 

apprEndere, w leain (also 
to teach) 

appunture, to point, shjipen 
APPUNl'O, precise (-/v) 
AFRIRE, to open 
arancio, orange 
arbitrare, to aihitiate 
architetto, architect 
arco, how, arch 
arcuato, atched, curved 
ARENA, sand. 
ARCENTO, silver 
/IHIA, air 
Mico, at id, di y 
aritiiiKf ii'a , a/ ithmcnc 
/IRME (f.). Weapon, arms 
ARRIVARE, to artive 
ARRIVO, at rival 
arrostirc, to toast 
AR'l’E (I.), att, skill 
artlcolo, aincle 
artista, at fist 

ascEndcre, to ascend, 
mount, go up 

ASCOI.TARE, to listen 
(to) 

Asitiu, ass, donkey 
ASPETIARE, to expect, 
hope fo! 
assaitu, assault 
asse (m ), asis 
asscgiio, Lissignmciii, ouler 
assemblEa, assemhh 
ASSENIAUSL to absent 
oneself 

assente, absent 
assc'iizu, absence 
assicurare, to assure 
assisd, sitting, seated 
ASS/STEKE, to be pi eseru 
asisoluto, absolute 
ussiilito, undertaking 
assurdo, absurd 
astro, Slat, heavenly hody 
asluto, astute, ciaff\ 
atinosl'eru , atiiwsphei e 
attento, attentive 
ATIKN/TONE, attention 
attirare, to attract, thaw to 
AiriMTA, aciiMfv 
uttivo, ac tne, lise/y 
ATVO, cut, action 
uttOnito, astonished 
atUire,^ actor 

ATTRATIIVO, aft! acme 
ATTRAVERSARK, to 

(loss, traverse 
ATITJALE, actual, real, 
pi esent 

AtiDACE, audacious, 
brave 

AIJMENJ ARE, to tncrea.se, 
augment 
uusiliu, help 
austero, austete, stern 
automobile (I'.l, automobile 
aiitore, author 
AUTORI IA, outhonty 
AV^NTI, before, sooner, 
jorwiiid ! 


AVANZARE, to advam e 
avaro, avaricious, greedy 
AVERE, to have 
Avido, avid, greedy 
a VO, grandfather 
avvantaggio. advantage 
avventurarsi, to ri.sk 
AVVERTIRE, to wmn, 
advise of 

avvisarc, to inform 
AVVISO, acivue, notice 
avvocare, to plead 
avvocalo, advocate, lawvei 
AZIONE, action, deed 
azzurro, cuure, light blue 

B 

baciare, to kiss 
bAcio, kiss 
bagaglio, baggage 
bugnarsi, to bathe, take a 
bath 

BAGNO, bath 
baia, tokc 

baihutirc, to stammer 
BALENO, lightning 
balla, ball^ * 
bal/a, lock, cliff 
bambino, hahv 
BANCA, bank 
banchi Ere , hank ei 
BANCO, bernh, seat 
baiida, band, iioop 
bandiera, bnnnei 
BARBA, benni 
barbiere, barber 
bar but o, beaidcd 
BASE (<’ ), base, basis 
BASSO, low, nicuin, base 
BA ST A, enough 
bastante, suffieient 
bastoiie (m.). staff, sink 
battagUa, battle 
B.tl ’IERE, to heat 
baule (ni.), tiiink, box 
lieato, blessed 
BELI.EZZA, beauts 
bellicoso, mat rial, wailike 
BELlX), beautiful, hand- 
some 

BENAVN ENTLR A ro, 

hu k y 

beiietlefto, blessed 
benefatlore, benefaitoi 
beiietirio \benefir, 
ttE^KVf/AOfkindness 
berretta, cap 
beslia, beast 

BL>ERE (or here), to 

ch ink 

BIANCO, IS hue 
biblioteca, librai 
birchiere (m ), beak a, glass 
bigio, grey 
biglietto, ticket 
bilancia, huUince, scale 
biondo, blond, fair 
birra , beer 

bisavo, great-grandfather 
bisbiglio, whi.spei 
biscotto, biscuit 
bisogna, busme.s.s, affau 
BISOGNARE, to he neces- 

saiy 

BISOGNO, want, need 
bisognoso, needs 
bislurto, crooked, deceitful 
BIZZARRO, odd, fantastic 

® balio, (Itinee. 
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blaiido. bland, son 
BOCCA, mouth 
bollire, to boil 
boHu, seal, stamp 
bordo, hinder 
borgo, borough 
BORSA, pur.Ke, exchange 
BOSCO, svood, forest 
BOTTEGA, shop 
TUrn iGLIA, bottle 
BRACCTO, arm 
bra V are, to defy 
BRAVO, able, skiljut 
brn V ura , .1 k d fulness 
breccia, breach 
BREVE, brief (-ly) 
brevity, hieviry 
brigata, brigade 
briilantc, hnthant 
brillure, to glitter 
brlndisi, toast, health 
BRyO, vivacity 
broiizo, bronze 
bruciare, to burn (int.) 
BRUNO, brosvn 
brusco, rough 
HRUTO, hi me 
BRU I JO, mdv 
BllCA, holci hollow 
bUe^ (in.) (also bOvc), o.x 
BUG/A, he, falsehood 
biigiardo, (iar 
imONO, good, kind 
BURLA, ruck 
BURLARE, to test 
burlesco, burlesque 
biirrasca, tempest 
BURRO, butter 

C’ 

cacciare, to hum, clut.se 
caccialore, hunter 
caden/a, full, tadviue 
('AD/iRl',, to fall 
catiuco, fiad 
cadula, fall (n.f.) 

CAl'bE, coffee, coffee- 
house 

CAGIONE (f.), cause, 

/ eason 

culamita, calamiiy 
calca, (lowd 
calce (f.), chalk, lime 
CAI .COLARE, to caU Il- 
ia te 

c AlcoIo, euh Illation 
( ALDO, hot 
i'ulendario, calendar 
CXLORE (m.), heat 
caho, bald 
cal/a, stocking 
cal/oiii (plur.), trousers 
CAM HI ARE, to change 
CAMBIO, change, ex- 
change 

C/lMERA, chamber, room 
cameriore, waiter 
camerieru, maid, waitress 
camicla, shu t 

CAMMINARE, to travel, 
H afk 

CAMMINO, MYiv, journey, 
road 

CAMPAGNA, countiy 
campagnolo, < ountryman 
C'AMPO, field 
caiiagiia, rubble 
canale (m.), canal 


* Fern attricc, actress. 


*Notc; came cli buc, beef 
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CANE, dog 
CANTARE, to sing 
cantatorCf singer 
CANTO, (1) song, singing, 
(2) side, coniff 

CAPACE, l annhh 
capacilk, capaiHv 
eapcllo, single hair 
CAPEIJJ, hair (of tilt: 
hcatl) 

C VPIKE, fa uncle f \tancl 
(also to he eapahle of 
eontiuning) 

CAPri'Al-E, capital 
capilaiio, captain 
capitolo, chapter 
CAPO,' head, heginning, 
chief, leader 

capolavoro, mastei piece 
cappcllo, hat 

( ‘AU.'ll TERK, ( harcti tei , 
disposition 

CARBONE (m.), coal 
cArcciro (m.), pinon 
careslia, dearth, famine 
i'Arica, chaigv, toad 
caricarc, to chatge. to load 
caiilk, (haiitv 
CARNE (fj, flesh, meat 
C’ARO, dear, beloved 
CARRO, ear 
earrozza, coach 
C'AR l'A, paper, laid 
CASA, house, family 
casernia, bat rack 
CASO, case, chance, event 
CASSA, chest, monevhox 
castdlo, Kustle 
casto, t haste 
(’A'l'ENA, chain 
cadcdrale, cathedial 
CATTIVO, wicked, had 
CAUSA, cause 
causare, to cause 
cuiitela, caution, had 
cavaliere,^ knight, horse- 
man 

CAVAELO, horse 
ca>itk, cavity 
CAVO, hollow 
cccitk, blindness 
C/TLEBRE, famous 
ccita, supper 
cEncio, tag 

cEiierc (f.), ashes, citulei s 
cenno, sign 
ct'iisiira, t ensure 
ctMitEsimo, hnndiedrh pan 
centro, centre 
centuria, centurv, company 
of 100 

ccra, MY7A, was-cundle 
CERCARE, to seek 
cErchio, circle 
ciTtezza , i ei taint v 
CERI O, tfv tain i’ly) 
ccrvcilo, brains 
cesta, basket 
cheto, quiet 
CHIAMARE, to ad! 
chiarezza, cleat ness 
CHIARO, cleat, blight 
CHIAVE (f.). key 
CHILDERE, to demand 
chiesa, church 
chiesta, demand, request 


CH/MICA, chemistry 
chimico, chemist (also adj. 
chemical) 

chinare, to bend, incline 
chino, bent, stooped 
chiodo, nad 
cliirur^u, surgeon 
chiUdere, to close, enclose 
CHIUSO, closed, shut 
cibare, (tratis.) to feed 
ClflO, food, noui isliment 
cicatrice (f ), scar 
CIKCO, blind 
CIELO, heaven, skv 
cifra, cipher 
ciliiidro, cylinder 
CIMA, summit 
cimitcro, cenietcts’ 
CIRCOEO, (inle, iitig 
riRCOSIANZA, (itcum- 
sratu e 

citarc, to cue 
CITTA, cU\, ttiwn 
cittadino, citizen 
civile, civil (of a city) 
clause (f.), class 
clientc, di^it 
CUM A (m.), climate 
coda, tad 

Cf)GLIKRE, to gather 
cogiialo, kindred, brothet- 
in-la li' 

colIcKio, college 
cOllcra, am]cr 
COEEEZIONE, ccdlection 
colliiia, hid 
collo, neck, siinimit 
coloiiia, colon V 
coloiina, column 
COLORE (m.). ccdoiit 
COLPA, fault 
Cf)LPO, blow, stroke 
COLIELLO. kmfe, tedde 
knife 

cor, TO, cultnated, cul- 
tiu cd 

( OMB.4TTERE, to fight 
combi iiaziurie, combination 
rr)MirO, comical 
COMlNCI/tRE, to begin 
COM MEDIA , t ornedv 
COMMERCIANTE, met- 
chant 

C OM MERCK), trade 
CT)M0I)0, convenient 
COMPAGNIA, company 
cumposizionc, c omposuion 
coinpra , pm t hase 
C’OMPRARE, to buy 
comprEndcrc, to < ompre- 
fiend, umicf stand 
comllne. common, ordinarx 
concerto, comett, agree- 
ment 

condi/.ioiic, f ondition 
coiidoitu, conduct 
enndUrre, to conduct 
coiiressarc, to confess 
('ONEIl)ARE, to ttiist 
CONEIDKNZA, confi- 
dence 

CONFORME, lonfoim- 
able, conformably 
CONFUSO, confused 
congresso, congress 


connEttere, to connect. Join 
CONOSCFNZ A, acquaint- 
ance, knowledge 
CONrtSCERE, to k no u’ 
CONOSnUTO, known 
CONQUISTA, conquest 
CONQUISTA RE, to con- 
quei 

C’ONSEGUENTE, folloxx- 

ittg 

CONSEGUENZA, conse- 
quence 

CONSFGIJIRE, to obtain 
consentire, to consent 
conslderarc, to const da 
consigliare, to advise 
CONSIGLIO, counsel, ad- 
i/( e 

consislere, to consist 
consullarc, to consult 
consuniare, to consume 
contanle (danaru), tend} 
mone 

CX)NTARE, to L ount 
COM A I lO, c on ten ! 
CONTENTO, content 
CON I'ENUTO, contained 
CONIINUARE, to con- 
tinue 

CON l7\UO, continuous 
CONTO, (u count, sio! y 
contraddire, to contuidui 
CONTRARIO, ( ontnii I' 
conlrasto, contnist 
coiUratteinpo, misfortune 
contratlo, contract 
conirollo, conn of 
CONVERSAZIONE, c on- 
\ ei sal ion 
convito, banquet 
C7)PIA, cofiy 
coppia, couple 
CORACiGlO, com age 
cor da, cord 
coro, t hoi us, choir 
corona, (town 
CORPO, body 
corrcnlc, cm rent 
C’ORSO, com sc 
corle (f >, court, com t) cud 
cortina. curtain 
CORIO, shall 
COS A, thing 
COSIARE, to cost 
costume (m.). custom 
creden/a . belief 
C’RLDERE, to believe 
CREDITO, Cl edit 
creniii, cieam 
crEscere, to giow 
erisi (L), cnsis 
criticare, to ciUuize 
CROCE, Class 
criidEle, cruel 
crudellk, cruelty 
crudo, law 

( UCCHIAIO, spoon 
cuciiia, kitchen 
cueire, to .\cu , siuch 
cugino, consul 
CUOefeRE, to cook, hod 
CUORE (m.), hean 
cura, caie, cure, parish 
CURIOSO, curious 

D 

DANARO, money 
danno, damage 
dannoso, hurt fid 
danzare, to dance 


' Capo makes many compounds and phrases . C'apo d'anno, 
New year's Dav ; capostuzioiie tulionnunter, etc. Look up 
ii good dictionary. 

" Cavallerv i.s also a lillr 


DARE, to giv6 
DATA, date 
DAVVERO, in truth 
DEBITO, due, debt, debit 
DFBOLE, feeble, faint 
decreto, decree 
defunto, deceased 
degnure, to condescend 
degno, worthy 
delicatczza , cJelicac y 
DELICA IO, delicate 
delitto, Clime 
delizia, delight 
delizioso, delicious 
demenza, madness 
DENTE (m.), tooth 
DES riNO, destiny 
DESTRA, tight [hand) 

A DES I'R A , to the right 
deslro, dc\rrous 
dialetto, dialect 
diario, diary 
diAvoio, devil 
difpaidcre, to dej'end 
difesa, del erne , 

difello, defect ; 

DIEEKRENI E, diA'eicnr 
dillerenza, differem )p 
DIEI /CIUl, diffiiiiJi 
DIEEICOI/I'A, diffihdty 
dignitk, dignity \ 
diitiandare, to ask, \o re- 
quest \ 

DIMENTICAKE, fo\ for- 
ger 

diniciiticliEvole, forgetful 
diinorare, to dwell 
dinionslrure, to show 
D/O (IDD/O), GW 
1)1 RE, to say , to tell 
dirctt-o(-ore), direct \-oi ) 
dire/ione, dueitmu 
DIRIT'I'O, stiaighf, up- 
iig/if (also Ian , / ighf) 
disagio, headship 
disarmare, to disoi in 
disaslro, disaster 
disav vanlaggio, di sadvant- 
age 

DJSAV VENTURA, mis- 
hap 

discolpa, excuse 
discorlese, uncivil 
discosto, remote 
discreto, distn'ci 
disfatta, defeat. 
DISGRAZIA, rEsf/s/r/ , nus- 
foi time 

disgusto, disyusi 
dislenle, di si ova I 
DlSfX CUPA I O , lUIOC C li- 
pied 

DISONESIO, dishonest 
DISDRDINE, disoider, 
I on fusion 

dispa ceil), dispatc h 
DISPARIRE, disappear 
DISPIACERE, to dis- 
please, displeusm e 
dispiacEvole, unpleasant 
dispregiarc, to despise 
dispregio, contempt 
DISPUTA, dispute, aigu- 
ment 

disslmile, unlike 
dissuluto, dissolute 
DISTANTE, distant 
DISTINTO, clear 
difdretlo, needy 



dislrlbulrc. to distribute 
dlnvanlaggiOt disadvanWf^e 
dito. finger, inch 
dittatore, dictator 
dfvcriiO, diverse^ different, 
various 

(livertirsi, to amuse oneself 
divldcrc, to divide 
divisione, division 
diviso, divided 
dl\Oto, devout 
dolce> sweet 
dolcez/a, sweetness 
dolCrc, to suffer, ache 
dolore (m.), pain, grief 
domandaf question, requesi 
domandarc, to ask 
domuni (also dimanl), ro- 
mon o »' 

doinattinat tomorrow nun n- 
ing 

donna, womaid 
dono, gift 

doppiare, to double 
iloppio, double 
dormire, to sleep 
dosso, back 
dolto, learned 
doHort*, doctor 
dovKrc, to owe, to he 
oh I i tied to 
duhino, doubt 
dubitarc, to doubt 
diice, leadci 
duoiiio, citfhcd/al 
cliiro, luifil 

E 

Kbbro, dr unhen 
oliriclit, uitoxicatum 
ic-ccllenU‘, ckc client 
ifCt'cssivo, cwessive 
I’ccctto, c\ccpt 
**i’ce/ioiK', exception 
fCfk'si/Vstico,/i/ icst, I hut i li- 
man 

I CCO, beludil f heieis 

cdiricUi, cdi/uc 

eiJilore, editor, publisher 
L'di/ioric, edition 

to edinarc 

fflVlto, cffc(t 
cllk'iU'e, ejlicacious 
efiuak‘, cifital 
eKualila, equuhiv 
1':LECANTE, clej^cint 
El.EMElNrO, element 
eletio, chosen 
i:Li:r I RICO, dec tru 
elLJderc, to elude 
eniigrare, to emigmte 
7;mpiP:re, to fiU 
ciierKia, energy 
enErKii.*o, energetic 
tMioriiie, enormous 
ENTRARK, to entei 
ENTRATA, enttance 
ERA, cm 

ERBA, herb, glass 
erede, heir 
iTerto, elect 
crOe, hero 
ctOico, heroic 
errare, to wander 
errore (m.), error 
erto, steep 

ESAMINARE, to examine 
esatto, exact 

‘ Donna also n title 
ilMcty ). 
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ESEMPIO, example 
ES£:RCIT0, army 
ESKRC/ZIO, exernse 
vsisten/.a, existence 
F\si(o, issue, CMt 
ESPERIENZiA, experience 
espvrimento, exper iment 
ESPERTO, expert 
csplicurc, to ex plant 
espnsizione, exposition, ex- 
hibition 

espressione , expi e ssion 
ESPRESSO, express 
ESSERE, to he 
ESTERIORE (m.), 
tenor 

ES"I KRO, foreign * 
ESIESO, extent 
ES I REMO, extreme 
eta, age, centur r 
elcrno, eternal 
elielicUa, lobe!, rnkci 
EVJDENl'E, evident 
esiden/a, c\idence 
EVITARE., lu avatd 

F 

F/IBBRICA, nunnifiiL tor v, 
budding 

fabbro, smith, maker 
faccliino, pen ter 
faccia, face 
E/ICILE, easy 
I'acolt^i, facitlrv, power 
l ALElRE, to fail 
fallo, t a dure 
F ALSO, false (-/>■) 

FAMA, fame 
F 'AMF] (f.), hunger 
FAMIGLIA, ftnudy 
FAMOSO, fcirnoux 
F\NCIIJIJA), )onng boY 
lanteria, infantry 
rardello, bundle 
FARF^, to do, to make 
farina, flour 
farmacista, apothei aiy 
FASCIO,-* bundle, httmli 
VXl\\.\L, fated 
fatieare, to Jatigue 
fato, fate 

fafto, made (also n,, fact) 
EAVORE (m.). faveurr 
favorirc, to he so kind as 
febbre (f.), jeser 
F'EDE (I ), faith 
fedElc, faithful 
(edelt^i, fdeliiv 
felicity, felicity 
lelii’itarc, to make happy . 

(aJso to congtatulare) 

1 M M J N IN () , fcrnirtt nc, 
female 

fF>ia, holulcn, feast-ilav 
ftTriio, stopped, fixed, Ju m 
lerocc, feme ions 
femiio, ironmonger 
FERRO, iron 
ferrovia, railway 

• air c'Steru. abroad 


fErtilc, fertile 
Testa, holiday, festival 
fiamma, flame 
banco, flank, side 
EI/1SC:0, honie, flask 
tidanza, confidence 
bdanzare, to wan ant, to 
betroth 
tieiio, hay 

fioro, fieric, cruel, proud 
liFlvole, feeble 

liKlIolu 

kk;lu)\ 

figliulo 
Kgura, figure 
Ilia, tow 

lilo, till cad, striny;, yvuc 

FINAUs, finale 

tine (f.), end 

hnc (nt.), aim 

liriestra, window 

ringere, to feign, dissemble 

F INI RE, to flush 

lino, pne, nice, thin 

lioco, hoarse, dim, weak 

F’IORE(m.)./7o>vt-/' 

F I R M A . signa t u re 
F'lRMARE, to sign 
Ii&co, exchci/ucr 
EISSO, fixed, firm 
liume (m.), river 
Hotta, fleet. 

I Lt/IDO, JJiiid. 
foglia, leaf 
foglio, sheet of paper 
folio, thick, dense 
fondamento, foundation 
fondare, to found 
fondo, deep , also bottom 
(n ) 

fonlana, fountain 
fOrbici (plur.), scisscns 
FORCHETTA, table-foik 
forest a, forest 
forestiere, stranger 
FORMA, form 
forma ggio, cheese 
formare, to for m 
formica, ant 
forniosa, beautiful 
formosita, beauty 
fornaio, baker 
lorno, oven 

EORI'E, strong, brave 
F’ORTXJNA, fortune, good 
luck 

FORZA, force 
FORZAHE, to force 
Tosco, dark 
fossa, ditch, grave 
fotografia, photograph 
fotOgr a fo, ph o tographer 
Irncassarc, to smash 
fracusso, noise, hubbub 
1 R4GILE:, JtaU 
fragranza , fragram e 
FRANCO, fee, franc 
francobollo, postage stamp 


frAngere, to break 
ERASE (f.), phrase, sen- 
tence 

I RATELLO, brother 
Iruudarc,* to defraud 
FRF:DD0, cold 
fretio, brt, hr idle 
fresco, fresh, too! 
fretfa, haste 
Irlgido, frigid 
Irittala, omelet 
frilto, fried 
FRONTE (L), front 
fnitta, fruit 
fiiga, flight 
fugg'rc, to Jiec from 
rum arc, to smoke 
FLJMO, smoke 
I lIorOlfoco),/?/c 
FUORf, except , also out- 
srde (adv.) 
fiiria, Jury 
iurtof theft 
I VTVMO, future 

G 

gaii), gay 
gallo, cock 
gana, eagerness 
gando, hook 
garantire, to warrant 
GAS, gas 
gatto, rat 

ga//ettH, newspaper 
GELAHE. to freeze 
gelata, frost, ice 
gclalo, ffozcri, cold ; ice- 
cr earn 

Ji ozen, very cold 
gelo, ice, frost 
genera le. geneiai 
GL'NERE (m.), kind, sort, 
spec ies 

generoso, generous 
gEnio, genius 
CEN’I'E (f.), people 
gentilezzu, gentility, kind- 
lies s 

geslo, gcstiir e 
getlare, lo throw, to cast 
GIAC7-RE, ro lie down 
GIALLO, yellow 
giardino, garden 
ginoccliio, knee 
G I OCA RE, to play 
(games), Jrolic, gamble 
giocondo, joyjul 
gioeoso , jocose 
gioia, tewel ; also joy 
giornale im.). Journal, news- 
paper 

giornata, day, Journey, day's 
work 

GIORNO, day 
GIOV/INE, young 
gioventu (fj, youth, young 
man 

GIOVINEZZA, youth, 
t oiiili fulness 
gi.are, to turn 
giro, turn 

GIUDICARE, to judge 
gilJdlce, judge 
GlUD/ZIO, judgement, 
prudence ; court oj just- 
ice 

G1(/NG£RE, to arrive at 
giunta, ariival, meeting 

* Also written (radnre. 

» o 4 


• FTom tlie word FAS( lO meaning a bundle or buiKh 
(from the or emblem of the (>kl Roman littors) come 

many words dealing wah the Italian Fascist movement, dating 
trom the foundation in March l‘)l9by Bcniio Mussolini (II Duec 
The Leader) of the fir!»t Fascia dl Conibaliiitiento at Milan The 
w »rd Fasrio was used figuratively to denote the close union 
o( .'lilhercnts of the movem-Mit. There was the f'artlto Nazion- 
nlc Easclsta, the Nniicmul Fasefst Party, tif which the members 
weir F'aarkti, etc., ric. 
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giliOco, t!ame, play 
GIIJRARK, la .\wear 
CIDSTIZIA iuMur 
CIUSTO, Ju,si, rif(ht, up- 
right 

CLOBO, shbe 
GLORIA, iiloty 
KlarioHO, ^lot ums 
COCCI A, drop 
KodKre, to cniv)\ rejoice 
gola, throat, ylutton 
COMMA, gum, ruhhet 
gota, cheek 

gnvernare, to .steer, govern 
COVERNO, government 
grAcile, slender, deluate 
gradEvole, ngi eeahle, pleas- 
ing 

gradimento, approval, ac- 
ceptance, plea sine 
CUAIJO, degtee, digmts 
GRADUALE, giadual 
grammAtica, gmmmar 
GRANDE, great 
graiidc‘//a, gi eat ness 
f^ranOy gf ain, corn, wheat 
grasso, fat 
grato, gKiti/nl 
graM‘, grave, heavy 

? razia , gt as e 
iRAZlE ! thanks 
gra/ioKO, gnuefnl, agrci'- 
able 

grido, trv 
groiiSio, big, ( 0(0 se 
CRUPPO , gt onp 
GUADACNARE, to gain, 
to earn 

guadugno, g(on 
giianlo, glove 
giiardare, to look 
CU/IRDIA, giaod, sentiy 
guarirc, to < ore 
giiurnire, to furnish 
giiastarc, to spot!, to waste 
guasUi, rum, uuste 
GUERRA, lu// 

GUIDA, guide 
giiidare, to guide 
GUSIARE, to taste, to 
please 

GUSTO, taste 
gustoso, phasing 

I 

ID/: A, idea 
idiotH, idiot 
ignoraiUe, ignoiant 
IGNORARE, not to know 
Ignoto, unknown 
IGNUDO (undo), naked, 
nude 

ILLRCALE, illegal 
illusitrarc, to illu.stiate 
imbarcarsi (per), to embark 
if or) 

iinbrogliare, to perplex 
imbroglio, perplc.s i ty, 
trouble, tangle 
IMITARE, to imitate 
imila/.lone, imitation 
IMMAGINARE, to imag- 
ine 

IMMAGINAZIONE, 

imagination 

IMMATURO, immature 
IMMEDIATO, immediate 
IMMENSO, immense 
immondo, /ilt/o 


Italian 


IMMORTALE, immortal 
JMPARARE, to teach, to 
learn 

impedirc, to hindei 
impegnarc, to pledge 
iinpcratore,' emperor 
IMPEREETTO, imperfect 
IMPER/ rO, umskilleil 
IMPERO, empii e 
impiegare, to employ 
IMPIEGATO, employee, 

( lerk 

implorarc, to imploie 
IMPORTANIE, import- 
ant 

importare, to import ; to 
matter 

I M I’OSS/BILE, 
imposia, fay 
impolcn/a, weakness 
JMPRESA, enterprise 
impressionc (f.), nnpiesston 
improho, waked, impossible 
improve i8io, iinexpei red 
IN ^IBH.E, incapable 
iiiabilila, inabiliiv 
iiiabitAhile, uninhabitable 
iiR'amminart', to begin, to 
set tin fool 

INC’AI’^ICE, imapahle 
iNCER ro, iim Cl tain 
ini'biEdere, to iiKpiirv 
incliiesla, dii/ucst 
iiicbiiiarsi, lo bend, iiuline 
iiu'hiosiro, ink 
IN('HU/DERE, lo tm lade 
inclitiare, lit iiii hue 
INCf^GNiro. unkn iwn 
inc’Olto, uiK iiltnarcd 
incominciarc, lo start, to 
begin 

iiicomodare, to nonblc 
INCOMODO, iiuonvciii- 
enr 

iiiconipclciite. incompetent 
IN(T)NIRARE, to meet 
incontrarsi, to fall m with 
iiicorpjrare, to imorpoiate 
iiicuria, neghgem (' 
intU'giio, unwoiihv 
INDICARE, to mduatc 
/NDICE (m.), index 
iiidimenticAbik', unfot gel- 
tab fc 

indircMIo, mdirei t 
iiidiri/./aro, to slum, to 
dll Ci 1 

INI^IRI/ZO, ditci non 
iiidisposlo, indisposed 
INDIV/DUO, indnidual, 
fello M 

indiviso, undivided 
iridi/io, sign, induation 
/NDOLE (i‘), natural dis- 
position, (ha Hit tei 
IN EG DALE, unequal 
1 N F A M E , infamous 
INFED/:LE, unfaithful 
IN FEL/C E , unhapp i- 
INFERIORE, inferior 
infermarsi, to fall sick 
Inrcrmo, infinn (also n., 
patient, skk person) 
inferno, hell 
/nbnio, lowest, vilest 
INFINF, at last 
iiiHnita, infinity 
iilfinito, endless 


iiifluen/a, influence, author- 
ity, influenza 
informa rc, to inform 
INFORMAZIONE, in- 
formation 
informe, shapeless 
INGANNARE, to deceive 
INGANNARSI, to be mis- 
taken 

ingannEvole, deieitful 
itiganno, deceit, mistake 
ingegnErc, engineer 
INGEGNO, nanoal talent, 
genius 

ingiuria, injury, wrong 
INGIUS IO, im/fM/ 
ingordo, greedy 
iiigozzare, to swallow 
ingrandirc, to uu iea.se 
INGRATO, ungrateful 
ingresso, entrance, ai rival 
ingrossu, wholesale 
INIMICO, enemy 
IN7ZIO, beginning 
iniiamorarsi, to fall in lose 
innato , inborn 
iniio, hymn 
inqiiiclo, restless 
insania, madness 
INSFGNA, flag, sign 
INSKNSK'IO, foolish 
insensibile, insensible 
inselto, insect 
INSIEME, togcihei 
iiisigiie, notable 
INS/S'lERE, to insist 
insOlilo, unusual, laie 
insiibo, insult 
intafto, untouched 
inlegrule, integral 
iiilegro, uptight 
iiitellcflo, intelleit 
INTELLIGENIE, intclli- 

INT/:NI)ERE, to undei- 
stand, hear 
INTENSO, intense 
iiilenlare, to attempt 
iiilciito, atrentne 
JNTERESSANTE, intei- 
e.sfing 

INTERESSEdn), Jiitei est 
INTER10RE(m ), interior 
interno (atlj ), inienoi 

L 

labbro (pUir -a), lip^ 
laborii»so. laborious 
ladro, thief, robber 
lago, fake 
lAgrimu, tear 
lagrimare, to weep 
1 Amina, blade 
lAmpada, lamp 
laiia, wool 

LAPIS (m.), pemil, 
Cl a von 

larghczzu, largeness, wlTtlh 
LARGO, broad, wide, boun- 
tiful 

LASCIARE, to leave, aban- 
don 

LASSO, tired 
LA'l O, Side 
LATTE (m ), mtik 
laUuga, letttue 

* l<iibl>ro IS masculine in the 
singular and foniinme in the 
plural. 


LAV ARE* to wash 
LAVORAHE» to work, 

labour 

LAVORO, work 
leale, loyal 
lega, league 
legale, legal 
LEGGE (f.), law 
LEGGERE, to read 
LEGGERO, light 
legno, wood 

l.EGUME (m.), vege- 

table 

LENTO, slow 
leone, liou, (Also Hone) 
LETTERA, letter 
LET ! O, bed 
l.ETTORE, reader 
Icvare, to raise 
LEVARSI, to get up 
LF7JONE, h.sson 
L/DBRA, (weight) 

liberale, liberal 
liberare, to free 
L/BERO, free, ftapk 
liberta, liberty | 
libraio, hook. seller 
libreria, booksellers shop 
LIBKO, book 
lido, shore 
liefo, joyous . 

lieve, light, easy \ 
L/MTI'K hxx.}, limit \ 
linione (m ), lemon \ 
limOsina, alms 
lindo, neat 
L/NEA, line 

L/NCUA, tongue, language 
LIQViDO, iKfiiid, fluid 
lira •iterliiia, pound sterling 
listii, list 
litro, litre 
lodare, to prai.se 
lode (f ), piaise 
LOGICO, lognal 
LONTANO, dfstani 
lottare, to sviesth 
LUCE (fj, light 
lucro, gain 

1 (./giibre, nniinnful, lugu- 
brious 

LUNA , moon 
lunghe/za, length 
LUNGO, long 
luogo, place 
lupo, wolf 
lusiligare, to flatter 
liisso, luMirv 

liistrarc, to shine (tians.), 
poh.sh 

lullo, mourning 

M 

macchia, stain 
M/lCCHINA, machine 
madonna, lady (Virgin 
Mar v) 

MADRE, mother 
miKvslii, majesty 
maestro, master 
MAOGIORE, bigger, 
greater * 
magro, meagre, thin 
MALATT/A, sickne.ss 
malcrcato, impolite, ill-bred 
MALE (m,), evil, ill 
inalgrado, in spite of 
malizia, malice 
MALSANO, unhealthy 
mancare, to svant, to lack 


^ J'em.rmpcrati ice, I.mpresi 



mancia, Hp, gratuity 
maneo, uefyctive, wanting 
(adj.) : want, defect (n.) 
MANDARE^ to send 
MANGIARE, to eat 
MANIERA, manner 
MANIFAITURA, mann- 
f'avrure 

manifesto, manifest 
MANO, hand 
mantencre, to maintain 
maraviglia, wonder 
maravigllarsi, to wonder 
marcare, to mark 
MARCO, mark 
MARE (m.), sea 
marea, tide 
marina, sea-coa\t 
marinaio, mariner 
marino, maritime 
MARMO, husband 
inanno, marble 
inartcllo, hummer 
maschile, nwn/v 
maschio, male, manly 
matemAtica, mathematics 
mat Erin, matter 
matrimOnio, matrimony 
MA'I'TINA, morning 
mntto, mad 

MEDESIMO, same, self 
(It. nr- me) 

MEDIC'INA, medidnc 
MEDICO, phy sn ton 
ME'DIO, middle 
MECIJO, hcftet 
inela, apple 
MKMC^RI\, memory 
inetidicare, to big 
MENTE (f.), mtnd 
MENZOGNA, 

MERCAN TE, merchant 
MERCATO, ntuiket-pUue 
M/’-RI rO, merit, rewaid 
meschino, miseiable, mean 
MEvSE (m.), month 
mcssacgcro, messenger 
METOOO, method 
METRO, niefi e 
M/nTE:KE, to put, to set 
MEZZO, middle, half 
niiclc (m.). honey 
MILITARE, military 
mincslra (-one), broth, soup 
niinistcro, administration 
ministro, minister 
MINUTO, small . also 
minute (n ) 
mira, aim, sight 
miser Ahilc, miserable 
MISERIA, misery 
MISERICORDIA, cone 
passion, merry 
mistcrioso, mysterious 
MISTURA, mixture 
Mf)BlLE, movable, fickle 
MOD A, mode, fashion 
MODELLO, mode! 
MODERATO, moderate 
MODERNO, modern 
MODESTO, modest 
MODO, manner, mood 
MOGLIE, wife, woman 
MOL1.E, soft 
moitiplicare, to multiply 
moltipiiCazione , multiplu a- 
tion 

MOl.TO, very, many, 
much 

MOMENTO, moment 
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mnnnrca, monarch 
MONDO, world 
MONETA, coin, money 
MONTAGNA, mountain 
MONTARE, to ascend 
MONTE (m.), moun- 
tain 

MONUMENTO, monu- 
ment 

moralita, morality 
morbo, disease 
MORIRE, to die 
MORTE (f.). death 
MORTO, dead 
mosca, fly 
mosso (p.p.). moved 
mostarda, mustard 
MOSTRA, sample, show 
MOS1 RARE, lo show 
molo, movemcat, motion 
moviincntn, movement 
iiiiilta, fine, penalty 
inumeipale, munu ipal 
MCOVERE (mOvere), lo 
move, incite, to go 
muru|r;lia, wall 
museo, museum 
MCSICA , music 
musiclsla, music tun, musical 
MLITO, dumb 

N 

N.iSCERE, w be born 
NASO, nose 
N ATUR.\, nature 
NA'I iJRALK, natural 
nn uf V A n i o , slapwtech 
na>e 0 ), ship (laij»c) 
NAZIONE, naiiou 
NECESSli'A, nec es sity 
NEC ARE, It) deny 
NEGI./GERE, to neglect 
NEGOZIARE, to negoti- 
ate 

NEM/CO, enemy 
NERO, black 
nello, clean 
NE\ E (f.). snow 
iievieare, to snow 
nido, nest 
NIENTE, nothing 
iiipOte, nephew, niece 
NO, no, not 

nObiie, nobleman, noble 
nocc (f.) nut, walnut 
NOME (m.), name 
noniinarc, to name 
NON, nor, no 
N<J rA, note, mark 
NOT/ZIA, notice 
NOTTE (D, night 
novitfi, novelty 
NLIDO, naked 
N (7MERO, number 
NIK^VO, new 

O 

obbedlenle, obedient 
occtiiali, spectacles 
occhio, eye 
OCEANO, ocean 
OmO, hatred 
ofl'Enderc, to offend 
OFFERTA, otfer 
ofticina, workshop 
OFFRIRE, to offer 
OGGET rO, object 
^>GGI, today 
OGNl, every, all 


OLIO, oil 

oliia (also iiliva), olive 
onda, vave 
onesta, honesty 
ONESTO, honest 
onorario, fee, stipend, salary 
onorc (m.), honour 
onfa , shame 
ontoso, shameful 
OPERA, walk, opera 
opposto, opposite 
OPPR/MERE, to oppress 
ORA, hour 
orare, to pray 
orario, timetable 
ordinario, ordinary 
ORECCHIO, car 
oreOglio, piifJe 
OR/GIN E(f.). origin 
ori/.zontc (m.), hortrciii 
ORO, gold 
orolugio, uatili, clock 
orribile, hon ibfe 
osare, lo date 
osciirit^, obscurity 
oseiiro, obscure 
ospedale (m.). hospital 
OSSERN'ARE, to ohsene 
cKservatore, observer 
osso, bone (pi. ic ossa) 
osie, host, innkeeper 
osteriu, inn, hostelry 
osliie, hostile 
ostlnato, obstinate 
OITIMO, best 

leisure, idleness 

V 

pacciietto, packet 
PACE (f-), petue 
PADRE, father 
padrone, master 
PAESE (m.), country 
puna, pay, salary 
I’AfiARK, to pay 
P/IGINA, page (of book) 
pagiia, stiaw 
paKamento, payment 
paio, pair (pi. le paia) 
palazzo, palace 
PANE (m.), hiead 
PANNO, stuff (clolli) 
papa, pope 
pa pale, papal 
paradiso, paradise 
pariillelo, parallel 
part'iile, kinsman, parent 
parcntela, lelanonship, kin- 
ship 

PAR ERE, to appear 
pari, alike, equal 
parlaiiiento, parliament 
PAREARE, to speak 
PA KOLA, word 
parrOcchia, parish 
PARTE (L), pan, place 
par(eiv/u, departure 
partire, to depart 
P\RT1TA, depanure. 
game 

Pasqua, Easter 
passAggio, passage 
passaporio, passport 
PASS ARE, to pass 
passato, past (n and adj.) 
passcKgiere, passenger 
PASSO, step, pate 
pasto, food, f epast 

f atata, potato 
►AURA, fear 
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pausa, pause 
paz/.o, mad 
peccare, to sin 
peccato, sin 
pelle (f.), skin 
peio, hair 

pena, pain, punishment 
PKNNA, feather, pen 
PENSARF, to think 
pensicre (m.), thought 
pentirsi, to repent 
PERDERE, 10 lose 
PERDONARE, to pardon 
perdono, pardon, forgive- 
rie v.v 

PERDUTO, hst 
PEREETI O, perfect 
perfezionc, perfection 
perieolo, danger 
pericoloso, dangerous' 
per ire, to perish 
perito, ^'^pen 
peri/.ia, skdi 
pernianeiite, permanent 
PERMESSO, pel mission 
pcrniEtUTc, to permit 
PERSONA, pci sou 
persuadErc, to persuade 
PESAN I'E, heavy 
pesure, to weigh 
pesce (m.), fish 
PESO, weight 
PEZZO, hit, piece 
PI AC ERE, to please 
piueEvolc, pleasing 

I n'Vniaere, to weep 

plain, level, gently, 

soft 

PIANTA, plant 
pialto, dish 

PIAZZA, place, square 
piccolo, small 
PIEDE (m.), foot 
piegare, lofold 
PI KNO, ./■«// 
picta, piety, pity 
PIETRA, stone 
pi|E;ro, lar.v, idle 
pilota, pilot 

piiigere, to paint (also to 
push) 
pio, pious 
PIOGGIA, rain 
PIOVERE, to ram 
pipa, tobacco-pipe 
pittorc, painter 
pittura, painting 
piuUoNlo, rather, somewhat 
pochezza, smallness 
POCT>, little, few 
PODERE, power 
podesta, magistrate 
poema (m.), poem 
pocsia, poetry 
poetu , poet 
poggio, hill, hillock 
POUTICO, political 
poiiio, polished 
pOllice (ni.), thumb 
POLLO, chicken 
ptdmonc (m.), lungs 
POLVERE (f.), dust, 
powder 

poiveroBo, dusty 
porno, apple 
ponte (m.), bridge 
popolarc, popular 
P()POLO, people 
popoloso, populous 
porco, pig 
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porre, to put 
PORTA, door, ^ate 
POK'IARK, to catry, to 

wear 

porto, port 

POSl/JONE, position 
P0SSEI)/:RE, to possess 
POSS/BILK, possitiie 
puiiisibilitii, possibility 
pnsta, post 

POl’TRE, to he able 
POVERO, pool 
povertu, poyvrtv 
pranzarc, to dine 
PRANZO, titnnet 
PR /I TIC' A , pi ac tu e 
praticare. to pun ti\e 
precauziunc, pi n atinon 
prcciso, pi ei tse 
priTeren/a , pi ef 'ereiu e 

f irEmerc, to pi ess 
•RENDER K, to tale, to 

PREPARARE, to piepaie 
presa, tap tine, (uti b 
PRESENTE ( 11 . and ad| ), 
present (limL ) 
prestTvare, to pi e serve 
PRESSO, neai, at^ 

PRES I ARE, to lend 
PRES I O, ipmk 
prclEnderr, to pie tend 
pretesto, pietest 
pre/iosd, pi e( ions 
PREZZO, pine 
priKioru' (!'.), pit son 
PRIM\, hc/oie, first 
primd, first 

PRIN(’IPAEE, priiuipol, 
t hie I 

priiicipe, piint c 
principiaro, to heym 
principio, hei'tiininy 
VHOH 4Hl\ .K,ptohahle 
probd, npiiirht 
proicssure, professor 
prol'oiido, depth, deep 
pro^ctlo, pioii i t 
prof'runinia (rn ), pio 
i^ramnie 

PROCRESSO, proyie.s 
PROMESSA, punmse 
PR()N'IO, leodv, at hoiul 
PRONUN( lARE, to pu>- 
noniu c 

propOsilo, intention 
propriola, property 
PROPR|(>, I'm//, piopet, 
pel III HI I to 
prosa, piose 
proseiiitio, ham 
PROVA, proof 
PRO V A RE, to ti y, to pun e 
PROVINCIA. pi a VI in e 
prurleiite, prudent 
pulire, to I lean, to polish 
Plll-irO, elean, pohsheU 
PUNIRE, to punish 
PliNTO, point 
PURE, vet, even, still 
WHO, pun 

Q 

^*^1 1“ here, hither 
quadro, square, putoe 
painting 

QUALITA, quality 

^ PrcBso vs also used (or c/o 
n addressina Icitcrn 


OUANTfl'A, quantity 
QUESI'JONE, question 
quioto, quiet, still 
qiiotidiano, daily 

R 

r A Libia, fur \ 

rabbioso, enlaced, fin ions 
RACX'f;i;i A, (oUemon, 
nop, ha I vest 
raccomndarc, to mend 
ruccontarc, to i elate 
me onto, aci ouiit, sioi \ 
radire (f. ), root 
RAOAZZO, -A, boi, ynl 
RACilONE fiM, reason 
raKiio, spnlei 
ramo, Inanih 
raiiKo, lank, decree 
R.^PIDO, rapid, qiiii k 
rapporlo, re pint 
rarita, rantv, si unity 
RARO, I ate. thin, snote 
rafa, late, in s till tiieiif 
ra//a, nu c 
RE, kine 

realc, loviil, real, true 
recenfe, / ei eni 
reclariiart’, to protest 
refriRt'rare, to und 
rt’Kalare, to make a present 
of 

reuaUi, present 

rEjiKcri*, to rule 
retina, queen 
REC;iONE (I ). region 
rouislnire, to reeistei 
re}4istrd, re^istei 
RECiNO, koiu'ihnn lentn 
rendlare, to rci’itlate 
REI.ICIONb, lehyion 
roo, yrolty 
repenic, siiddeni h ) 
REP(/BBEIC'A, leptihlii 
residuo, lemaiiuhi 
rospirare, to hieathe 
rc>piro, bieath 
RES rO, reituiiiuler 
rete ((' ), net, nein otk 
retro, baikunid 
retto, ii^ht, iifnoiht 
riceliez/a, iithes 
RIC C O, ifih 
ricEvcrc, to reieive 
ricevnra, leieipt 
RK ORDARE, to lemeiii' 
her, to meiiiton 
rk'firdo, r emeinhi am e 
riciisare, to refuse 
R/DERE, to lamth 
rihiitn, refusal 
R1I UCIO, letipic 
R/CIDO, nund 
riKorc (in ), i n*oio 
rii'iiardo, look, leeard 
rilnssalo, slink ulaseO 
rima, rhyme 
rimaiibre, to remain 
rimediu, reined) 
rimorso, rernoi s!:- 
rin}>raziarc, m ihank 
riiuiovure, to renoMiie 
riiioma nza , / eno wii 
ripido, steep 
ripieiio, full stiijjed 
ripiita^ione, reputation 
RISA (pi.), laun liter 
risunure, to cure 

* More common in ihc phrase 
di rvpente, suddenly 


riscfiio, risk, danger 
riso, me 

risOIvtTf, to dissolve, to 
re sol) " 

rispetio, lespeit, teftanl 
RISPONDERE, to ans)yn 
RISPOSI A, ausseei 
ristoranie (m.), lesiaiiruni 
risirello, lesimted 
ritornari', to ret ion 
rilio, ir.:ht, snaiyht, fusi 
riiiscire, to suneed 
RI USt 'I I A, sui I ess 
riva, show, hank 
riverso, leveise, owiflow 
riviera, sea-shore, luei 
rivisla, renew 
ROBA, yoods, tfon/j 
rOccia, lock, prntpue 
ROMPERH, to hteak 
rosa. fuse 
rosso, red 
roslro, hcak 
RO lONDO, round 
ROriO, hr liken, smiishe,/ 
rotinarc, to ruin 


sala, hall 
SALE (ni ), salt 
salsa, same 

SMU'lE (D. Ina/fh 
safet) 

SAI A \RE, to savi 
siilxi, sate, i‘\i ept 
sanaie, to heat 
sAnniit* (ni I, Idoot! 
suiiita, health 
SANC), sound, health) 
santd, satnt, hoh 
SAP/ RE, to know, under 
stand 

sapienza, )yisdotn 
S A PONE (m ). soap 
sapore(m ), sa)oiri , fasti 
sarlo, tatloi 

sAvio, wfsetiian {)Msi\ ad| ) 
sbadalo, iiei^/iyeni 
SBAC;EI\R(SI), to he mis 
taken 

SBACIJO, mistake enor 
sballaie, to niipink 
sbarcare, to disemhai k 
scafo,' hull of a ship 
scala, staif-s 
seappare, to esKupe 
scappalu, esiape, findii 
scarlatto, starlet 
Scarpa, shoe 
Kcarso, St line, myyardh 
SC'.dTOLA, hos, tase 
scl'.jjlkTC, to choose, scicii 
SC'EE'I't), thosen 
sceiiio, defitrent, silly 
scena, siene, sta^’c 
SC'/'.NDERE, to lies, end 
scEriijrc, ro discein 
scesa, descent, i(7oi//v 
schema (m ), si heme 
schermo, difcntr (also 
St reen) 

scher/are, to jest, joke 
scherzo, test 
scliiavitu, .slavery 
schiavu, sUixe 
scieiHc, learned, knowimj 
a ware 

hcicntifico, scientific 

• PiruBcafu/Z/irr , motoscafu 
motor-ship, etc. 


SCFENZA, science 
.scintjJJa, spark, sparkle 
scioperato, idle 
scolaro, scholar 
SC' C) M O DO , incon ventent 
SC'OPER T A , disco very 
scorsu, oversight 
scrittoio, writing-desk 
s'cridore, writer 
scrittura, writing, scripture 
SC'R/VERF, to sstite 
SC'UOI.A, .school 
sciiro, dark, oh si ure 
scu.surc, to excuse 
SEC CO, th y 
secolare, sei alar 
S/XX)EO, century, age 
SEC ON DO, setond 
sedKre, to stt down 
sEdia, (hair, seat 
sedizionc, sedition 
SEGNAEE (m ), signal 
se^iiare, to nunk 
SEC;N0, sign 
se};retario, seirctary 
SI CiRl rO, seiret' , 

set'iienle, follo)\ing I 

SECXJIRE, to follow 
selva, forest 

seiva^uio* h dd 
seiiil)iaii/a, fat e, appear 
am e \ 

sembiare, to seem \ 

seme (m ), seed \ 

sEmplicc, simple, pare \ 

senso, sense, meaning 
senlimento, feel mg 
SEN I IRE, to fell 
SEPARARE, to se/nnart 
SERA,' oenmg 
sErie (!' ), senes 
serio, senons, grave 
serrare, to shut, lot k 
scTvire, to serve 
seta, silk 
Sh, I h (f.), thu St 
SETIIMANA, uerk 
Severn, seiex* 

SE/JONK, non 
sfera, spheie 
srorlunali), unhappy 
sFor/are, to lonstram 
slorzo, e/foii 
sgarbato, impolite 
s^heiiiho, t rooked, oblique 
s^radire, to displease 
s;;ra/iato, tin for t unate 
s^uardo, look, glance 
siciirezza, setnnty 
SIC URO, safe, sure 
SIC.'NORA, lady 
SIC;N0RE, gentleman 
SIC;N0R/A, lordship {dom- 
inion) 

SIC^NORINA, young lads, 
miss 

silenzio, silence 
simpAtico, attractive 
char ining 
siiicero, sincere 
sinistra, h'ft {-hand) 
SINISIRO, left (also, «< - 
cideni) 

SISrKMA (m.), sy.stem 
sito, .site 

siTiarrlre, lose, wander 
smontarc, to descend 
sncllo, nimble 
soavc, sweet 

* Buona sera ! Good evening / 
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sobriOf sober 
6'occorso, succour 
SOCIETA, society 
SODDISFARE, to satisfy 
sofTrlrc, to suffer 
SOGNO, dream 
SOLDATO, soldier 
Mole (m.), sun 
Kiilennc, solemn 
SOLERE, to be accus- 
tomed. wont 
SOMDO, solid 
SOLITO, accustomed 
SOLO, only, alone 
SOLTANIO, solely 
suiiia, harden, load 
SOMIVIA, sum 
SONARE, wv 

sdonarh 

SONNO, sleep 
sordu, deaf 
SORKLI.A, siuer 
siirprcsa, Kurpii\c 
SORTE (f.), fate, <itate, 
c ondition 

sospottare, to suspect 
soithmEa, suhsta/ue 
scisIt^iiEre, to support 
sottoiiiFtlcre, to \nhmii 
spa\eiitarc', to timhten 
spavenlo, friylit 
Sr*y\ZK), \pa< e 
spc'cchio, look im’-i'lass 
SI'ECLVLE, spenal 
spFcic d'.). \pe( le'i 
spjdalc (m ), lunpital 
.•tpedire, to di^patih 
spodiln, ptompt 
spKeiidcrc, to \pend 
SPERANZA, hope 
SPLRARK, to hope 
spcricn/a, e.\penen( e 
spesso, i/iiik, den'*e 
spiMlAcolo, speiiatie, show, 
display 

spiai'cre (iiur.), to be dis- 
pleased, SOI ry 
SP/RITO, spint, mind 
splEndcrc, to shine 
SPLFNniUO, splendid 
sporcaro, to soil 
SI’ORCO, filthy, dirty 
spusiire, to marry 
stAhile, stable 
stahiliro, to v'^tablish 
stHhilit;L stability 
SIAGIONE (f.), season, 
St aye 

stumattina, this mornitift 
SI AMPA, ptess, printing 
STAMPARE, to stamp, to 
print 

stamperia, printing-office 
stancure, to tire 
STANCARSI, to get tired 
STANCO, tired 
SI ANZA, room, apart- 
ment, dwelling 
STARE, to stand, to stop, 
to he, to dwell 
STASERA, this evening 
S'I'ATO, state, rank 
STAZIONE, station 

Stella, star 

S I'ESSO, same 
stima, esteem 
stofTa, stuff 
stOmaco, stomach 
Src)RlA, history, story 


STRADA, road, route, way, 
street 

STRANIERO, foreigner 
strano, strange, shocking 
straurdinariu, e xtraordinary 
stretto, striit, narrow 
stiidcnte, student 
SriJDIARE, to study 
studio, study 
stiipcndo, surprising 
SKyPlDO, stupid 
stiirliare, to disturb 
St/BITO, sudden, imme- 
diately 

succEderc, to succeed, to 
happen 

sueccsso, suc'eess, conclu- 
sion 

SUONARE, to sound, ring 
(also, to play music) 
superb(«, proud 
siipErlluu, superfluous 
SLPKRIORE, superior, 
better 

sijppa, soup (or /uppa) 
suppOrre, to suppose 
SUP RE MO, supreme 
sussurro, mat tmo 
svaiiire, to vanish 
s V a II t a , di s ad vantage 

sveuliare, to awake 
svello, nimble, cptick 
svenliira, misfaitunc 
SVI :!N 1 URA I O, unfoi inn- 
ate 

T 

(abacco, tobacio 
TA(7:RE, to he silent 
(Acito, silent 
laeilunio, unitnrn 
TAGLIARK, to cut, slioi ten 
(alento, uu hnation, talent 
lapino, wietihed, miserable 
l AROARl , to delay 
'JASC'X, fhuket 
liissa, fa\ 

TJ\OLA, table 
lAZ/A, cup 
tc (rn.), tea 
leatro, theatre 
tela, tlorh, linen, painting 
'I l'!L/ bONO, telephone 
lelKuralo, telegiaph 
1 EL EG R A M M A (mj, telc- 

gi am 

tema, fuir 
lEMERE, to fear 
tempesta, tempest 
temperatura, temperature 
lempio, temple 
lEMPO, tunc, weather 
tb'.iiebre (pi.), darkness 
lEN/:Rl!:, to hold 
I EN'I'ARE, to try, attempt 
leoria, theory 
lERMINARE, to finish 
I'ERRA, earth, land 
(erreno, land, ground 
terribilc, tetrible 
tcrrorc (m.), terror 
lesoro, treasure 
I’ESTA, head 
tetro, dark, gloomy 
TEl lO, roof 
timido, timid 
TIMORE (m.), fear 
tirare, to draw, shoot 
TOCGARE. to touch 
toino, volume, book 


tonare, to thunder 
toro, hull 

lornare, to return, become 
again 

lorre (f.), tower 
(urreiite (in.), torrent 
losse (I ). cough 
tostn, ifuick, soon 
tradu/ioiic, translation 
TR/tr EKO, traffic 
tra^Edia, tragedy 
trusmEttere, to transmit 
(raiispurentc, transpai ent 
IRASPORTO, tiansport 
Iraversarc, to traverse, go 
acros s 

TRENO, tram 
triliunule (ni.), court of law 
Iristezza, sadness 
IRISIO, sad 
TROVARE, to find 
(niflare, to cheat 
luOiio, thunder 

V 

IJIIRIU/RE, to obey 
ubbriaco, drunk 
uceello, bird 
ucciderc, to kill, murder 
udicn/u, audietue 
iidire, to hear 
ulficialc, officnd 
IJGIJALE, equal 
t/LllMO, last 
iiinunu, human, humane 
t/MII)0 , moist 
(/mile, humble 
uiiiiliarc, to humble 
iiniiltu, humbleness 
iiiiilorme, uniform 
UNIRE, to unite 
uni> ersi tji , uni vei si ty 
tiOMO, man (pi. uOmini) 
novo, egg (pi. uova) 
urgente, urgent 
usare, to use 
LJSCIRE, to go out 
nSCriA, issue, door, exit, 
escape 
uso, use 
O'l lLE, useful 
uva, giape 

V 

vacca, 

VAGONE (ni.), wagon 
VALERE, to be worth 
vAlido, valid, legal 
VAL/GIA, portmanteau, 
valise 

valle (D, valley 
valorc (in.), value 
vaiio, vain 

vanta};};io, advantage 
vapore (rn.), vapour, 
steamship 
Vy4RIO, various 
vaso, vase, vessel 
vaslo, immense 
VECCIIIO, old 
vccc,' instead 
VEIJERE, to sec 
vEdovo(-a), widower, widow 
vela, sad 
veleno, poison 
VELOCE, swift 
vena, vein 
VE:NDERE, to sell 

* In vvee di, iiisicticl nj. 
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vendetta, vengeance 
vendicarc, to revenge 
VENIRE. to come 
VENLO, wind 
ventura, fortune 
ventiiro,* future, coming 
venturoso, lucky 
verace, true 
VERBO, verb, word 
VERDE, gieen 
VERGOGNA, shame 
verificare, to verify 
VERM A, truth 
VERO, tnte 
verso, \ei sc 
vestimento, dress 
vestire, to dress 
vez/oso, nice, charming, 
giai eful 

VIA, mad, street 

VIAGCIARE, to navel 
VIAGGIO, fourney 
vicino, neighbour 
vieo, tun row lane, stieet 
VIE'J ARE, to piohihit 
>7 El AT( ) , forbidden 
vi^ilare, to wanh 
vigna, vines ard 
vinore (m.), vigour 
villayE^io, village 
villa, I osyardice 
V7NCFRE, to conquer, 
defeat 
vino, ssinc 
violento, violent 
virtu (T.). VII me 
virtuoso, viriuouv 
visita, visit 
VISM ARE, to slsit 
VIS’LA, sight, view 
vita, life, waist 
vite, vmc 
vittoria, victory 
vivace, sprightly 
V/VERE, to live 
V IVO, alive 
vi/io, vice 
VOCE (!'.), voice 
VOCiLlA, will, wish 
volarc, to flv 
VOLENTIERI, willingly 
V'OL..FRE, to will, to wish 
vulpo, c oininon people, mass 
volo, flight 

volonta, will, wish, will- 
po sver 

volontario, voluntary, vol- 
unteer 

voipe (F.), fox 
VCH.TA,' turn, time 
VOM ARE, to turn 
volume (m.), volume 
vorace, voiacious 
votarc, to empty, to give 
one's vote, to vow 
voto, I'OM', vote 

z 

zelo, leal 
ZERO, zero 
Z/O, uncle 
/oirancllo, match 
zolfo, sulphur 
zoppo, lame 
Zt/CCHERO, sugar 

* For example ■ II mvse 
vciituro, next month. 

\ 

‘ E la mia Yolta, h is my 
turn. Una YoIta, duo volte, o/nr, 
twice, eic. 
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Italian 

LESSON 11 


Use and Scope of Grammar and 
Vocabulary Illustrated 


T he passage which folJows is from 
MachiavellTs classic The Prince, and 
is given to show Itiat Ihe grammar and 
vocabulary in this Course adequately cover 
normal Italian. If the sUidenl has mastered 
what has been given, he should have no 
ditlicully in reading a letter, a newspapet, or a 
book, with occasional reference to a dictionary. 

I ROM IMF rRJ\Ci: 

MCCOLO M K JIIAl Ll.Ff 

CUb Mono I PRINCIPl ofubano 
osskrvarl: ua fpok' 

ly WHAT HAY PR/yCFS MUS/' KLFP i All H 
(Juanto sia lauilabile in iin principc mantencrc la 
Tede, divert* 

How laudable it is in a prince to keep (good) faith, 
to live 

con inlcgrila c non con astu^ia, ciasenno lo intende. 
Nondinianco si 

with \ inlegrily and not by cunning, everyone iinder- 
by j sUinds. Yel it is 

vi'de per espcrieri^a nc' iiostri tempi, qiielli priiieipi 
aver fiitto gran 

seen b> e^pe^lLMec in our times (ihai) those piiiKes 
have done great 

cose, die della lode haniio iciiuto poeo corilo, e die 
ha lino saputo con 

things who for good faith have had little regard, 
and who have known (liow) 
l^istii/a'a aggirare i eervelli degli nomini, cd alia fine 
liarifio snperalo 

by trickery to cheat men's brains, and in the end have 
overcome 

qiielli ehc si sono fondali in su la lealta. 
those v\ho have founded lliemselves on loyally. 
Dovele udunque sapere come sono due geiiera/ioni 
di eoiiilMttere : 

^'uU must know then that there are two v\a>s of 
tighung : 

riina eon Ic leggi, raliru eon la for/,a ; quel priino 
(modu) e proprio 

one with (the aid of) laws, the other with force; the 
first way is (an) 

dciruomo, quel seeorido dclle bestie ; mu perdie il 
prinio spessc volte 

attribute of man, the second of beast ; but because 
the first very ollcn 

non basin, con\iciic rieorrere ul secondo. Pertanto, ad 
UI 1 principe c 

is not adctjualc, it is expedient lo (have) recourse to 
the second Therefore foi 
necessurio super lierie usare la liestia v riiomo . . . 
u prince it is necessary to know well (how) lo usi. (the 
qualities of) the beast and man . . . 

Esseiido udunque un principe ncccssituto sapere bene 
usare In 

Being then a prince obliged to know well (how) to 
act as the 

‘ The example Biven here is based on the Itiiliiin cniiad 
icxi of Mario Casella the spelling is, however, model ni/ed. 
In a few iiislanccs Machia\elli‘s words have become iirehaic, 
otherwise llic studeni ol ihis Com sc should be able lo lullow 
ihtf me:lnln^ 


beslia, debbe di qiiella pigliarc la voipe c il Hone ; 
perclie il Hone 

beast, he must (in that sense) equal the fox and the* 
lion , because the lion 

non si difende da’ lacci, la voipe non si dlfende da’ 
liipi. Bisogna 

does not defend himself from snares, (nor) the fox 
from wolves. He must 

udunque csscre voipe a conoscere i lacci, e Hone a 
sbigollire i lupi. 

thcicforc he a fox to know snares, and a hon lo frighten 
wolves. 

Coloro ehc stanno scrnplieemente in ^iil lione, non se 
ne intendono. Non 

Those who rely simply on (qualities of) the lion, do 
not untlerstand this. Tor 

puu pertanto iin signore prnilente, debbe, osservare 
la fede, qnanilo tale \ 

this reason a wise oveilord cannot and oughi not 
lo keep faith when \ 

osservan/ja gli loriii eontro, e ehc sono speiile le cagioiil 
die la \ 

such obvervance might turn against his inleiesls, \ 
and when the causes are 

leeero promeltere. 

gone winch made him pledge iL 

K se gli uoniiiif fussero tiitli huoni, qnesto preectlo non 
sarebbe 

And il men vveie all good, this precept would not be 

buoiio ; me perehe sono Iristi, e non la usser\eicbl)ero 
a to, tu aneora non 

good , bill because they are contemptible .ind will 
not keep (faiih) with you 

riisii da osservare a loro. INe mai ad nn principe 
nrcindieraniio eagioni 

you have not lo keep ii Nxilh ihcm. Nor lo a prince 
will there ever lack 

legillime de eolorarc la inosservan/iu. Di questo sc 
ne potrebbe 

legilimale icasons lo colour the non-obscrvance. Of 
ihis It IS possible 

dare iiihm'ti esempi moderiii, c mostrarc quniUi pad, 
quanie promesse 

to give infinite modern examples, and to show how 
many peaces, how' many 

sono state f’atte irrite e vane per la iiifedeUt'i dci prindpi ; 
e qiiello 

promises have been m<iclc null and void by the faith- 
lessness of princes ; and 

die ha saputo meglio usare la voipe, 6 mcglio capitalo. 
Ma c neccssario 

that he who has known best to use (the wile of) the 
(ox, has best succeeded 

qiiestn natura superla heiie cqlorlre, cd csscrc gran 
simiilatore e 

But It IS necessary to know well how to camouflage 
this charaelcr and to be 

disximulatore, e sono tanto semplid gli uomlnl, e tanfO 
ubbidiscono allc 

a great hypocrite and dissembler, and men are so 
ingenuous, and so greatly 

neccssilii pre»ieiiti, che culiii chc inganna troverih senipre 
chi si lascera 

obey present necessities, that he who deceives will 
I'lnd always one who 
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lfiganjtar« . . . 

allows hifhsKjlf to b* duped . . . 

Ad tin prJucIpe adynque non 6 ncccssario avere in 
ffltio tutte Ic 

Foi* a prince, then, it is not necessary in fact to have 
all the 

soprascrJtte quality, nta d ben necessarlo parcr di nverle. 
AnzI ardiro 

above-mentioned qualities, but it is very necessary 
to seem to have them. Indeed 

di dire questo, che avciidole ed osacrvandole senipre, 
sono dannosc ; e 

I will go (so far as) to say this, that to have them 
and act on them always 

piireiido d’averle, sono ulili ; come parcr pictoso, 
fldelc, iimano, religiosn, 

IS harmful, while to appear to hLivc them is beneficial 
also to seem compassionate, 

intero, cd essere ; mu stare in modo cdificato con runimo 
Che bisngimndo 

faithful, humane, leligioiis, reliable, and to be so ; 
but to be So (constituted) m mind (hat, not needing 
to 

non esscre, tii possa e sappia miitare il contrario. Ed 
hassi ad intendcre 

be (any of these), you can, and know (how) to, change 
to the opposite. And you must 

questo, chc tin principc, e massinic un principc iiuo%o, 
non puo osservure tutte 

grasp this, that a prince, and above all a new prince, 
cannot observe all 

quelle cosc per le quali gli uomini sono tenuti biioni, 
essendo spesso 

those things by which men arc esteemed good, being 
often 

necessitato per manlcncre lo stato opcrarc cuntro alia 
fede, cuntro alia 

driven in order to maintain the state to act contrary 
lo good faith, against 

caril^, eontro alia umaiiilk, confro alia religionc. E 
pero bisogna chc 

chiinly, against humanity, against religion. And 
therefore it behoves him 

egli ubbia un animo dispnsto a volgcrsi secondo che i 
^enti c Ic 

that he hive } disposed lo turn according as 

the winds and the 

>ariu/iuni della fortuna gli comandann ; e come di 
sopra dissi, non partirsi 

Onctiiations of fortune command it , and us I have 
said above, not lo go away 


dal bene pulcndo, ma saperc eiitrare nd inal neccasitato. 
from w'hai is good if possible, but to know how to 
enter into unavoidable evil. 

Statistical Note 

Total essential words in Vocabulary 1,650 

Structural and other words 350 

Total (approximately) 2,000 

Of these about 800 general and 350 structural 
words arc given in large type : a total of 1,150. 
The large type words may be considered as a 
first approximation to a “ Basic Vocabulary ” 
of the Italian language. 

Hints for Further Study and Reading 

If you have worked through this Course and know //, 
you will hayc a knowledge of sullicient grammar for 
all the purposes of everyday life. What you require 
now is practice in reading, in order to enlarge your 
vocabulary. If you should wish to cxleiul your know- 
ledge of grurnm.ir, you must fust study the subiunctivc 
mood of verbs and iis usage, whieh has btren omitted 
in this course 

The Basn and Esscniials of Italian by Charles Dull 
(Messrs. Nelson & Sons) treats the subjunctive fully, 
and It may be useful to extend knowledge in other 
ditections. Then an Italian grammar written lor 
Italians is the best book. And la (iiarnmaiiin 
I/alioni, by Trabalza and Allodoli, published in 
F-lorcncc, is thoroughly recommended. 

A good llahaii-Englisli Diclionary is absolutely 
essential. That by A. Hoare (Cambridge University 
Press) can be recommended. 

Reading in Italian. What to read next ? The 
choice IS great. Italian, however, provides this sur- 
prise and delight, (hat the person with a moderate 
knowledge can plunge immediately into the greatest 
poetical masterpiece of the language ‘. Dante’s Inferno. 
Dent's Temple Classics edition has the Italian text and 
a prose translation opposite. You should study it 
until you can read the Inf a no from end lo end in 
Italian without looking at the translation. If you 
knoNv an Italian, gel him to keep you right on pro- 
nunciation ; and learn passages by heart. This will 
help towards fluency in speccii and fix the language for 
all lime in your mind 

Now read a Hislory of llalian Literature. First, 
perhaps, the lit lie one by Prof. Gardiner, and then a 
larger one, say that by Richard Garnett. You will 
then be able to make your own choice of reading. If 
you wish to tackle a good novel, then I Promessi Sposi 
by Man/oni can be recommended, for there is a 
iran.slalion to help you out. And you miglit try 
Maehiavcili’s // Principc, for which there is a translation 
in the WorUl's Classics senes. 
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As presented in this Course^ Gcffloi^v is revealed as a study of deep and Hvinp 
interest. The student will learn of remarkable ereatures of early ^eolo^ieal 
times that lived and disappeared many millions of years ago. He will learn what 
the roiks and /ossils reveal. Information of direct practical value is also given 
concerning the chalks and clays, coaf mineral, and other deposits immediately 
beneath the surface id the cat th. Particular attention is paid throughout to the 
geo fogy of the British Isles. 

Certain aspeets of gatlogy lead into other suhieets such as those covered by the 
Cour\es on Bun.ocjY /;/ Vol. 1, Physical GeocrRAPHY and Zoolouy in the 
present volume, and Ai<c naeolocjy in Vol. 3. 
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Storehouse of Earth’s History and 
Natural Wealth 


U NTIL the 19th century most people living 
in Western civilization believed that the 
world was not more than about 4,000 
years old. In that short history man had been 
the central tigure, and it was inconceivable that 
there should have been a time when there were 
no men on the earth -that there might be a 
more distant time when there were no bony 
creatures walking on land on four legs But 
from the beginning of the 19th century onwards 
facts have slowly accumulated which allow an 
immensely long history to be pieced together, 
a history of the changes which have affected 
the earth's surface down 3,000 million years. 

Down the last 500 million years a record of 
life can be found which peoples the changing 
scenes of earth’s history with animals, and 
clothes it with plants. The earliest plants and 
animals lived in the seas, lakes, and rivers. 
As thfc record continues the lands arc colonised, 
more and more familiar forms of life are found, 
until in the last million years or so man appears, 
evolves his civilizations, and his inlluence begins 
to dominate the natural scene. 

Foundation of Geology 

This new knowledge is mainly due to the 
science of geology, founded at the beginning of 
the 19th century. Us foundation brought not 
only a revolution in man’s views on the past, 
but also an increasing mastery 
in purely practical matters — the 
search for and utilisation of the 
immense natural resources in the 
rocks of the earth’s crust. 

Geology became e.stablished as 
a science when answers had been 
found to certain questions. One 
very important question was how 
rocks originated, what sort of 
processes formed them. Anyone 
who has walked along a beach 
and looked at the rocks forming 
clilfs must have noticed how 
varied rocks are in appearance. 

So it is not surprising that there 
are a number of dilferent ways 
in which rocks may be formed. 

One spectacular process of rock 
formation is seen when a volcano 
erupts ; from its vent a mass of 
molten mineral matter pours out 
as lava, and trickles down its 
sides for a short time before 
solidifying, through being chilled 
by contact with the air. 


Clouds of ash are belched out from the 
volcanic vent and settle in layers, some on the 
sides of the volcano, some much farther afield. 
Successive eruptions build up flow after flow of 
lava and layer after layer of ash, so that the 
result is a stratified cone of volcanic rocks 
piled up round the volcanic vent and building 
thinner layered deposits in neighbouring areas. 
Sometimes the remains of animals and plants, 
which were overwhelmed by lava or buried in 
ash, arc found as fossils in the rock layers. 

Reservoir Rocks 

It is reasonable to infer that somewhere dqep 
below the volcano (here must be a reservoir of 
molten minerals to supply the eruptions. 
Ancient lavas and beds of ash can be recognized 
in areas where no volcanic activity has bean 
known since recorded history began. And very 
ancient volcanoes have been dissected down tb 
their roots by the long-continued action of 
weather and streams, so that the rocks of their 
subterranean reservoirs are exposed. 

These reservoir rocks dill'er from lavas in 
many ways. They arc nol laycicd, and never 
contain fossils. I'hcy have cooled much more 
slowly than the lavas, because they were buried 
deep under a blanket of covering rocks, and so 
iheir minerals have had plenty of lime to 
crystallise into large and easily seen crystals 



HOW FOSSILS HAVE BEEN PRESERVED. The drawings 
represent the gradual denudation or wearing down of a land-mas8 
and the consequent deposiltloii of a scries of layers, or strata, of 
debris on the floor of the ocean. As the result of tremendous 
and prolonged prc.ssurc, these became converted into rock, sealing 
up the skeletons, shells, etc., of primitive creatures that lived 
and died when the strata were being laid down. 
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interlocking to form mosaics 
of diilerent colours. Lavas, in 
contrast, commonly have a 
dull and stony appearance, in 
which only a few small crystals 
can be seen when their glitter- 
ing surfaces catch the light. 

One type of lava is a beauti- 
fully glossy, glass-like, black 
rock ; this is obsidian, which 
cooled so rapidly after erup- 
tion that it formed a natural, 
non -crystal line glass. Frag- 
ments of obsidian have very 
sharp edges, and so were used 
as tools by ancient man. 

Although the quickly cooled 
superficial lavas differ from the 
deep-seated, coarsely ciystal- 
line, reservoir rocks, because 
each has a difTercni cooling 
history, yet both have a 
common origin as a mass of 
hot molten minerals or magma, 
and therefore arc classed 
together as igneous rocks 
(from the Latin ignis — fire, i.e firc-formcd). 
The igneous rocks are discussed in Lesion 2. 
Useful mineral oies, such as ihose of gold, 
lead, silver, and tin, are associated with many of 
the deep-seated igneous rocks. 

Some layered rocks, such as sandstones, 
clays, and the pebbly kind of rock known to 
geologists as conglomerate, arc formed by 
processes much less spectacular than tho.se 
which produce volcanic rocks, processes so 
slow and gradual that for a long time they 


went unnoticed. A sand- 
stone and a conglomerate 
are made up of fragments 
of older rocks which once 
formed part of a land- 
mass. These older rocks 
of the more ancient land- 
mass were attacked by 
weather and wind, and 
so began to be broken 
up, and worn away. The 
fragments were trans- 
ported by wind or rivers 
by which, with their load 
of debris, continued the 
attack on their bedrock 
by abrasive action, and 
so added to their load. 
Finally the debris, 
rounded and ground 
down on its journey, 
reached either a big lake 
or, more often, the sea. 
There it was spread out, 
the coarser and heavier 
sands being deposited 
first and nearer to shore, then the finer silts, and 
then farthest fiom shore, the linest muds. 

Sedimentary Rocks 

These sediments give their name to this type 
of rock, the sedimentary rocks, which are the 
debris from the slow wasting away of continents, 
spread out in level layers or beds at the bottom 
of the sea or of a big lake. The attack of 
breaking waves, armed with sand, on cliffs, is 
a familiar sight, and is another means whereby 
land-masses arc worn down and the 
debris spread out on the sea floor. 

The remains of animals and plants 
living in the sea at the lime became, 
at their death, buried in the slowly 
accumulating layers of sand and mud. 
Usually the soft parts of these animals 
rotted away, and left only the hard 
parts — bones or shells — to endure as 
a record of the life of the time. 
Sometimes spectacular ancient animal 
remains are discovered in the course 
of quarrying operations, such as the 
bones of a long- necked sea reptile 
with paddlc-like limbs, which was 
uncovered in a clay pit at Harbury, 
near Leamington, in 1928. This 
creature, more than 16 feet long, was 
entombed in mud more than 150 
million years ago. 

More commonly, layered sedimen- 
tary rocks contain countless shells of 
marine creatures allied to modern 
mussels, oysters, scallops, and sea- 
snails. Such fossils can be obtained 



STRAI IFIED ROCKS. These cliffs of gently-inclined thin- 
bedded carboniferous liniCvStone arc at Linney Head, Pembroke. 
The materials composing stratified rocks arc various, but all 
are sedimentary, the layers having been dep4>siied usually by 
water, more rarely by wind. 





PREHISTORIC MONSTER. This 
fossil of a sea reptile, a plesiosaurus, 
was discovered in 1928 in a quarry at 
Harbury, Warwickshire. It is 16 ft. 
long, and is evidence of life in the seas 
long long ago. 
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from Ihe cliffs at Lyme Regis in Dorset, the might also be found in the bed above or the 
isle of Wight, near Whitby in Yorkshire, and bed below. A few were found to be present in 
from many places inland, such as the C'otswold many difl'erent beds. Others were restricted to 
Hills and the Derbyshire and Yorkshire Dales, one particular bed and no other. Always the 
The processes which form sedimentary rocks, total of the difl'erent kinds from a particular 

and the kinds of rock which they produce, layer was different from the total found in 

are discussed in l.esson 3. Many sedimentary layers above or below. Here was a means of 

rocks have considerable economic value. recognizing rock layers and of correlating them. 

The fact that ancient marine < 5 cdimcnls form No matter how much a layer of rock had 
part of a land-mass once more, and are again been twisted about by earth rnovements, one 
undergoing a slow attack by the elements, is could follovy it through all its contortions, 
due to their liaving been heaved up by earth establishing its identity by its fossils, 
movements, and often contorted and fractured If a oncc-continuous layered sheet of rock 
in the process. These processes of upheaval, had been cut into discontinuous fragments by 

contortion, and consolidation of sediments, stream valleys, the fragmenls appearing as 

due to inlenuil forces operating in the earth's cappings to the hills between the valleys, the 

crust, arc dealt with in Tvcssoii 4. An under- identity of each could be established, and the 

standing of the w'ay in which these tremendous inference made that once upon a time each 

forces have deformed and displaced sedimentary had been in continuity with the other. More- 

rocks IS essential for mining engineers who over, it was possible to arrange the stack of 

may be trying to trace scams of coal or veins sedimentary layers in a time sequence, on the 

of ore, for prospectors looking for oil, and simple principle that the oldest, first-formed 

for civil engineers planning the site of a big one lay at the bottom of the pile found at anW 

new dam. particular place. fhough any member of ^ 

staeked-up sequence might be missing at ond 
Dating the Rocks place, it could usually be found in the sequencc\ 

The questions which have been answered so at another ‘ 
far, concerning the processes which form rocks, 
imply that the eaith has an immensely long 
history. Slow processes of destruction have 
worn down former land-masses, and the layers 
of debris which resulted have been uphcavcti 
from the sea bottom, for the cycle to start all 
over again. And from the beds of ash and lava 
found .sandwiched in between some of the 
sedimentary laycis, can be mrened many and 
repeated oulbursls of volcanic activity. 

But a history is meaningless unless it can be 
dated, and unless the events taking place in 
ditfcicnt regions at the same time 
can be correlated as contemporary. 

The next question is how this can 
be done for rocks. It was answered 
at the beginning of the IMlh century 
by William Smith (1769 1839), an 
engineer. As a boy. Smith had 
collected fossils, as curios, from I he 
Cotswold Hills. Asa civil engineer, 
he W'as engaged in canal construc- 
tion, and this gave him an excellent 
opportunity For examining long 
straight cuts made through the 
gently tilted, layered sedimentary 
rocks of southern England. 

Smith found that in cutting canals 
in different directions he could 
always recognize individual layers 
or beds of lock, in whatever district 

he found them, by the characteristic worn BY riML: and tide. Seufurd Head and the 




assemblage of fossils which they 
contained. In this assemblage some 
of the individual fossil members 


.Seven Sisters, on the Sussex coast. The chalk rock formin}; 
these elifis was deposited on (he Boor ol’ an ancient sea. Now 
these old marine deposits arc in their turn being slowly worn 
away by the restless sea. 
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So, gradually, it was possible to construct 
a table showing the grand total of all the 
layered sedimentary and volcanic rocks of 
Britain. The layers were given names, and 
numbers of layers were grouped together 
into geological systems, which were also 
given names, as shown in the accompanying 
table. Other countries have followed 
Smith's lead, though much work has still 
to be done, especially in the large and less 
well explored continents. 

Fossils and Evolution 

The theory of evolution explains why it 
is that the fossils arc different in different 
rock layers. They are the remains of living 
creatures, or plants, which were evolving in 
response to the natural selection exerted on 
them by their environments. Some evolved 
quickly, and successive forms are each 
confined to relatively thin layers of rocks. 
Others evolved more slowly, and the same 
form may be found in several consecutive 
rock layers. 

This method of dating rocks is purely 
relative. One can say, on the fossil evid- 
ence, that this rock is Cretaceous, that 
another is Jurassic, and that Jurassic rocks 
are older than Cretaceous ones. But one 
cannot say how long ago in terms ot 
years the formation of Cretaceous rocks 
began. Until the discovery of radio- 
activity there was no reliable method ol 
dating rocks in years. 

Radioactive Minerals 

The decay of some radioactive elements 
occurs very slowly, and at a known rate, the 
end-product of their decay being a special 
kind of lead. By analysing radioactive 
minerals from rocks, and finding out how 
much these minerals contain of the special 
kind of lead due to radioactive decay, one 
can estimate how long it is since the radio- 
active mineral first crystallised out in a 
pure, lead-free, state in its parent rock. 
One can liken these radioactive rock 
minerals to clocks, each ticking out minute 
amounts of lead, the lead increasing slowly 
and steadily at each successive tick, down 
all the millions of years. 

The answers to these questions concern- 
ing the correlating, dating, and origins ot 
rocks, provided the basis of the science ol 
Geology, It was realized that many of the 
processes which formed rocks are operating 
at the present day, and that a careful study 
of them would provide a means of inter- 
preting the clues which rocks contain 
regarding their origin. The present is the 
key to the past, when reconstructing earth's 
history from its rocks. 
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LESSON 2 

Volcanoes and Useful Minerals 


T iit kiiul of volcano which most people know, 
through pictures and films, is a conical 
hill, with a crater-vent at, or near, the top 
which periodically erupts lava and ash. This 
ash is not something which has been burnt, as 
was once thought. It originates as tiny droplets 
of lava, blown up into the air by the eruption, 
and these cool to solid particles as they fall. 
Some of these particles are 
exceedingly small, and so 
light that they may be blown 
right round the world after 
an explosive eruption, by 
the winds of the upper 
atmosphere. 

Another volcanic product 
IS gas. Much of it is steam, 
but there are small amounts 
of carbon dioxide and 
monoxide, sulphur gases, 
nitrogen, and chlorine. In 
the rcscrvoii of molten 
minerals, or magma, deep beneath the volcano, 
the gas IS in solution under pressure, much as 
is the gas in a soda-water siphon. As the lava 
comes up the neck of the volcano and erupts 
from (he crater, the gases arc released. Some- 
times this happens quickly and violently, and 
great clouds of ash arc produced. Sometimes 
it occurs more gently in the lavas as they run 
down the volcanic hill, producing pumne, 
a light frothy lava-rock full of gas-blown 
liny bubbles. 

The stickier lavas, such as those called 
rhyolites, flow slowly, and travel only short 
distances from the crater ; these build the 
steepest hills. There arc more mobile 
lavas, called basalts, which run very freely, 
spreading far in thin sheets. These build 
low broad hills with large craters, such as 
those of the Hawaiian Islands. Sometimes 
these basalts erupt not from a localised 
circular vent but from very long gaping 
fissures. Such an eruption occurred in 
Iceland in 1783 ; three cubic miles of 
basalts poured out of a Assure 20 miles 
long, and quickly inundated over 200 miles 
of the country. 

Uegreesi of \ iolcnce 
Volcanic eruptions vary greatly in the 
degree of violence with which they occur. 

In Hawaii the mobile lavas erupt quietly. 
Stromboh, on one of the Lipan Islands 
near Sicily, has frequent minor eruptions, 
at intervals ranging from a few minutes to 
several hours. At the other end of the 
scale of violence are such eruptions as that 


of Krakatoa, in the Sunda Straits between Java 
and Sumatra. For two centuries Krakatoa had 
lain dormant until, in May 1883, eruptions be- 
gan, first at one vent, and in the next few weeks 
at several more. By August a dozen volcanoes 
were erupting with steadily increasing violence. 

On August 26 eruptions began to detonate with 
deafening violence every ten minutes, throwing 
up clouds of ash to a height of 17 
miles. The ash was transformed into 
showers of mud by steady and heavy 
rains, and fell on the town of Batavia 
(Djakarta), where the thick ash clouds 
rendered day as dark as night. 

On the morning of August 27 four 
tremendous explosions occurred, so( 
loud that they were heard 3,000 miles 
away, in Australia. A huge cloud on 
glowing ash shot up 50 miles into the\ 
air, and some of it was carried right \ 
round the world in the next few months. \ 
When Krakatoa could be approached \ 
again, it was seen that two-thirds of the island ^ 
had simply disappeared. A survey of the region 
by geologists showed that all the magma in the 
volcanic reservoir had been blown out by the 
explosions, and the covering rocks had collapsed, 
leaving a huge island-rimmcd submarine crater 
mcasuiing four miles in diameter. 

In the waning stages of volcanic activity, or 



HRLVKI.l.YN, on the borders of Cumbcrluad nnd 
Westmorland, is a miKhty memorial of the enormous 
volcanoes that existed in the Lake District during the 
Ordovician period. 

Phufo, Cj. P. Ahruham 



PUMICE S I ONE. 
'I'his familiar substance 
comes from lava “'froth.*' 
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activity ceased, lava cooled in the 
supply pipe to the crater and can now 
be seen as plug-like masses, partly 
uncovered by' the action of weather 
and streams, at Dungoyne Hill, near 
Stirling, at Arthur's Seal, Edinburgh, 
and at Meikic Bin, near Glasgow. 

Basalt Lava 

Submarine eruptions occurred in 
the Devonian and Carboniferous seas 
which covered Cornwall and Devon at 
the lime. As the lava erupted into the 
sea, it balled up, much'as a stream of 
hot toffee does when poured into cold 
water. The balled lava flows resemble 
heaps of pillows, and so arc called 
pillow lavas. 


RELIC OF VOIXANIC ACTIVITY. DunRoyiie Hill, near 

Stirling, Its stumpy cone, worn do^n by weather, is the 

lava plug that once filled the vent of a volcano in early 
Carboniferous times. 

in regions where volcanoes are dying out, hot 
springs and geysers abound, as in Jccland and 
New Zealand, and hot gases may be emitted 
from blow-holes in rock. 

Volcanic Activity in Britain 

At many limes in the past Britain has been 
the scene of outbursts of volcanic activity. In 
Ordovician times the l.ake District and Wales 
were the chief centres. From Coniston Old 
Man to Scafell the more jagged peaks of the 
l.akc District are carved out of the hard layers 
of lava and ash eiupted in Ordovician limes, 
and reaching a thickness of 10,000 feet. In 
Wales volcanic activity began at the sites of 
Rhobcll Eawi and Cader Idris. Then other 
volcanoes began to erupt in the Aran Hill and 
Arenigs ; and in Upper Ordovician times there 
was a tremendous outburst in the Snowdonia 
region, piling up lava and ash to a mile in 
thickness. Some of the finest and most 
dramatic scenery in Wales, as in the Lake 
district, is due to the resistant nature of these old 
volcanic rocks. 

The next major outburst came in Devonian 
times, chiefly in Scotland. In places it con- 
tinued in early Carboniferous times. The 
Devonian eruptions occurred from volcanic 
cones bordering the Scottish Lowlands to the 
north and south, the cones being situated in 
rows along lines of dislocation in the rocks 
below. Flows of lava and ash from the 
northern volcanoes occur in the Ochil and 
Sidlaw hills, and the southern ones contributed 
to the rocks which now form the Pentland hills. 

Farther to the north, in Glencoe and Ben Nevis, 
and to the south in the Cheviots, relics of the.se 
dramatic Devonian events may be found. The 
actual volcanoes can be traced in the case of the 
early Carboniferous outbursts ; for as volcanic 


Cambrian and Silurian times had 
been quiet periods in the history of 
British volcanicity, and no volcanic 
activity took place during any of the 
Mesozoic periods. In early Tertiary times 
relatively short but tremendous volcanic activity 
occurred in western Scotland and north-east 
Ireland. The results are magnificently displayed 
in the hills of Ulster and the Hebrides, where 
subsequent weathering has carved out these hills 



EARI-Y TERTIARY VOTXANOES of Scotland 
and Ireland, with their swarms of dykes, are 
shown in this map. Lavas are stippled. Reservoir 
rocks are black. 

fritrn " The Petrologv of the Igneous Rocks,” by Hatch, 
Well'*, and Wells {.Allen and Unwin) 
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from the volcanic rocks, dissecting the old vol- 
canoes so that both lavas and subterranean 
reservoir rocks can be seen. 

Most of the lavas arc basalts, some extaided 
from fissures, others fiom volcanic pipes with a 
central cratcr-vent, as on the island of Mull. 
Mull resembled the prcscnl-day volcanoes on 
Hawaii, such as Kilauca, a broad, gently rising 
cone with a large crater. Similar volcanoes 
occurred on Skye, Rum, Ardnamurchan, and 
Arran, and at Mournc. Sometimes the basalt- 
flows, when they cooled, cracked into hexagonal 
or polygonal pillars, as at Tingal’s Cave on th': 
island of Stall'a, and at the Giant’s Causeway m 
Northern Ireland. On Mull the remains of an 
Hocenc age forest have been found engulfed in 
a lava flow. 

The mobile hasaltic lavas were not all erupted 
at the surface. Some forced their way into 
cracks and planes of weakness in the sui- 
Kuinding rocks, penetrating for very long 
distances from the sites of the eruptions. These 
form hard wall-like ‘‘ dykes ” of basaltic rock, 
contrasting in their upright attitude and distinc- 
tive rock-type with the sedimentary and othei 
rocks into which they intruded themselves. 

Sulphur and Bentonite Deposits 

Similar volcanic activity was occurring in 
early Tertiary times in Iceland, Spitsbergen, and 
the Faroe Islands, and this activity has con- 
tinued down to modern times m Iceland. In 
Britain, vulcanicity ceased at the end of the 
early Tertiary and has never been resumed. A 
survey of ancient vulcanicity throughout the 
world bring.s out an intcicsting and important 
fact : basalts are by far the commonest volcanic 


worth working, as in the Keweenaw peninsula 
of N.W. Michigan, on the south shore of 
Lake Superior. Here the basalt flows are 
Precamhrian in age, and the richest source of 
copper in the U.S.A. 

Other deposits of economic value associated 
with volcanic rocks are few. More occur in 
association with the subterranean reservoir 
rocks {see later paragraph). It should be 
remembered that volcanic action brings up from 
the depths of the earth new supplies of water, 
to be put into circulation in the atmosphere, 
streams, and oceans ; and new supplies of 
chemicals in the ftirm of minerals. These 
minerals, when broken down by chemical decay 
due to the continuous attack of weather and 
ground water, form the ultimate new resources 
of chemical nutrients for the plant and animal 
world, and so are important in the natural 
economy of the earth. 

( 

C.raiiite 1 

A familiar example of a subterranean, or 
deep-seatctl, igneous rock is granite, whose 
interlocking crystals form a mosaic of black)^ 
w'hilc, pink, and grey. This hai d. compact J ock\ 
lakes a good polish, and so is often used as an\ 
ornamental stone facing foi buildings. It is 
found in the natural state in large, unstratified 
mas.scs in some parts of Britain- -on Dartmoor, 
on Shap Fell, near Aberdeen, and at other places. 
The granite at Shap Fell was originally covered 
by 10,000 feet of stratified rocks of Lower 
Palaeozoic age. This dccp-scatcd cooling has 
been responsible for the formation of fairly large 
crystals in the Shap, and in all other granites, 
and contrasts with the condition in lava rocks. 


rocks, oulnumbcimg all others in 
sheer bulk, and in frequency of 
occurrence. 

Useful deposits of sulphur may 
occur as the result of the action of 
hot gases and springs in the waning 
stages of volcanic activity, and such 
deposits are found on the Lipari 
Islands near Sicily. Bentonite is a 
siib.siance rather like fullers’ earth, 
has important absorptive properties, 
and so is much used in various 
rctining processes. It was originally 
a fine volcanic ash, which has de- 
composed to a clay-like substance. 
Rich deposits of bentonite occur 
in the western slates of the U.S.A. 

Copper Deposits 

In some areas the gas-blown 
bubbles of basalt lavas are found 
to be filled with metallic copper, as 
in the Faroes and near Stirling in 
Scotland. Such deposits are only 
occasionally rich enough to he 



ANC'IKN I VOLC ANIC ROCK OF SCOTLAND. Fingars 
Ca>e, on the islund of Stnfl'a, Inner Flebrides. Here erupted 
basalt lava, cooling us it ceased to How, cracked into hexagonal 
or polygonal pillars. I'he cave is 227 feet long. Its entrance 
is 42 feet wide and 66 feet high. It is remarkable not only for 
its pillars but al.so for the wonderful play of colours from the 
surface of the sea which forms the cave's floor. 
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There are other features which distinguish 
igneous rocks from one another besides their 
cooling histories. One most important distinc- 
tion is their chemical and mineral composition. 
All igneous rocks consist of minerals which are 
mainly silicates of various metals, though oxides 
and sulphides also occur. Igneous rocks difler 
from one another chiefly in the pnfportwns of 
the various chemicals which they contain. 

Quartz 

F'or example, granite is relatively poor in iron 
and magnesia, rich in silica and aluminium. 
Indeed, granites contain so much silica that 
there is some left over after all the various 
metallic silicates have been formed. I Iris excess 
silica cr>stallises out as its pure mineral form - 
Liuarlz, which can be seen as dull, glassy-grey 
crystals in granite locks. The chemical equiv- 
alent of granite among the lavas is ihyohte, 
which is greenish or pinkish in colour : granites 
represent the reservoir rock below’ old volcanoes 
which had rhyolite lavas. 

Basalts are relatively rich in iron and mag- 
nesia, poorer in silica and aluminium, and they 
have a deep-seated reservoir rock called gabbro. 
Oabbios, being poorer in silica, never have 
enough over after the metallic mineral silicates 
have been foimed to crystallise (uit as quart/. 
They are black and while crystalline rocks, lack- 
ing the dull glass-grey crystals of quart/, and 
also the pink ones .seen in some (but not all) 
samples ol' granites. 

These ditt'crei CCS between igneous neks can 
be summarised in a simple table : 


IJf/fciemes in 
( (folin^ Insfiu V 


SupcrlicMl (lavtis , 
IV w Liy^tals) : 
qiiickl> cook’d f 

t)ccp-sca ted i 
(reserve) r-iocks, | 
wholly crysif)! ; 
line) s 1 0 \v I y I 
eooleil 1 


( hcniK ill 

Rich in silica 
Lind .'iluminium 
1*001 in iron 
iind niaiinesia 


Rhvoliles 


ffcH m rs 

Rich in iron 
and magnesia 
Poor in sihe,i 
and .ihiminium 


Basalts 


CJabbios 


Many more useful mineral ores arc found 
associated with the deep-seated igneous rocks 
than there arc svith lavas. Since the deep-sealed 
igneous rocks vary in chemical composition, 
it is not surprising that the types of rnmci’al 


ore found associated with gabbios and allied 
rocks differ from those found with granites. 

Iron and Titanium Ores 

When a big mass of molten minerals is cooling 
slowly underground, the heavier crystals, as they 
form, may sink towards the bottom of the mass. 
So in gabbi'os and allied rocks, iron and 
titanium ores ai'c found concentrated in local 
layers and clots, and this useful natural conceiv 
iration makes them worth working ; otherwise 
the ores would be scattered in small amounts 
through the whole rock-mass. In other cases, 
while the huge molten mass is cooling, cracks 
may open in the surrounding rocks and the more 
mobile solutions and vapours find their way 
along these cracks to form veins. Thus* ai'ound 
some granite masses, for example, veins are 
found radiating from the parent rock-mass. 
Such veins contain mineral ores of tin, lend, 
copper, and some other minerals. 

Concentration of Gold 

The old-time miners “ panned ’’ for gold, 
They stood in a stream, and scooped up gold- 
bearing sand or gravel into a shallow dish. By 
swirling the water around in the dish they got 
rid of the lighter sandy and pebbly material and 
kept the heavier gold in the bottom of the dish. 
Those miners were completing a natural process 
of eonccntnitini!' the valuable metal, a process 
which had been begun by weather and stream. 
For the weather had attacked the gold-bearing 
rock and decayed it, though the gold itself was 
resistant to chemical decay. Rain and stream 
concentrated the metal into the local stream 
beds, and the metal, being heavy, tended to 
remain in the stream beds whi'e the lighter sands 
were w'ashcd on and down towards the sea. 
Several useful metallic minerals which arc 
resistant to weathering, such as platinum and 
tin. are found in workable deposits, thanks 
to such processes of natural concentration 
by weather and streams ; and so are many 
precious stones. 

A proper understanding of the formation of 
mineral ores, and the way in which they are 
likely to he found in workable deposits, requires 
a knowledge of physics, chemistry, and geology. 
Such knowledge, applied by trained geologists, 
has replaced the rule-of-thumb and hil-oi-miss 
methods of the old-time miners in prospecting 
for new supplies of useful minerals from the 
rocks of the earth’s crust. 
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LESSON 3 

Sedimentary Rocks, Ancient Deltas, Reefs, 

and Forests 


T hk less spectacular processes which form 
sedimentary rocks start with the destruc- 
tion of an older rock mass on land, 
continue with the transport of the debris by 
water or wind, and end with the deposition 
of the debris in an inland lake or the sea. 

Destruction of rock masses on the lands is due 
to weathering. In hot, arid climates the rocks 
are chiselled away by the extreme temperatures. 
Rocks are bad conductors of heat ; only the 
outer “ skin ” of rock becomes heated up by 
the sun, and as it heats up it expands and cracks 
away from the cooler rock below. Temperature 
changes continue to fragment the chisellcd-off 
pieces. At night, in hot, dry climates, the 
temperature often drops rapidly, and the rock 
fragments swiftly contract, and crack, often with 
noises like pistol shots. 

Erosion Forces 

In cold climates another form of chiselling 
occurs. As water freezes it expands, and so 
rock masses are broken up by alternate freezing 
and thawing of water in crevices. In warm or 
hot climates with a moderate to high rainfall, 
chemical decay is active in rock destruction. 


Rainwater containing dissolved oxygen and 
carbon dioxide, and ground water containing 
the humic acids due to plant decay, attack many 
of the minerals in igneous and other rocks, 
breaking them down into clay-mineral sub- 
stances. Clay minerals are complex combina- 
tions of alumina, silica, iron oxides, and water. 
Those minerals which arc more resistant to 
chemical decay, such as quartz, are released as 
the other minerals crumble to clay, and they and 
the clays arc washed into the nearest stream. 

The action of the weather in destroying the 
rocks of land-masses is continued by streams 
and rivers, by waves breaking against cliffs, and 
by the scouring action of wind in deserts. These 
erosion forces (from the Latin erode/ e — to gnaw 
away), which help to level the lands, arc also the 
transporting agents of the debris. Eventually 
the debris comes to rest in a large inland lake or 
in the sea, and as a rule it is spread out in 
horizontal layers. Locally the layers may be 


inclined at an angle, rather than horizontal. 
This inclination happens on a fairly large 
scale in river deltas. 

Deltas are formed by a process of tipping, 
rather like that which forms a colliery slagheap : 
truck-loads of rubbish are dumped at the end of 
such a tip, and fall down its sides form to 
successive inclined layers. A delta is built in 
much the same way ; at each flood period the 
river brings down a great load of erosion debris, 
and as soon as the river current reaches the open 
waters of the sea, its speed slackens and it 
dumps most of its load as an inclined layjcr 
called a forest bed. A little of the finer debrisi is 
carried beyond the delta tip-heap and spread 
farther out in horizontal layers of mud (called 
bottomset beds), and in non-flood periods muu 
is laid down on top of the delta (called topset 
beds), some of which may be scoured off at the 
next Hood period. \ 

Tiny irregular della building goes on in^ 
shallow seas wherever the speed of a current is 
checked by its reaching a deeper water area. In 
desert areas a similar sort of process is carried 
out by wind in heaping up sand dunes. Examples 
of water and wind “ tipping can be seen at a 
number of places in Britain. At 
Wollaston Ridge, near Stour- 
bridge, Worceslershire, sand 
dunes of Permian age can be seen 
cut across so that the inclined 
bedding planes are well displayed. 
The tipper C arbonirerous age 
millstone grit is an example of a 
large Hiitish della ; its deposits can be seen at 
many places in the Pcnnincs. 

Conglomerates 

Erosion debris forms rocks of various kinds. 
Pebbly rocks are called conglomerates. An 
examination of the pebbles provides some clues 
as to the way in which these rocks were formed. 
If the pebbles are angular fragments, this 
suggests that their journey to their resting place 
was too short for them to have their corners 
knocked off in transit. Often such conglom- 
erates with angular pebbles are ancient screes, 
such as those of Permo-Triassic age which are 
banked against the Mendip hills of Somerset, 
and which may be seen used as building stone 
in the city of Wells. 

Other conglomerates have well-rounded 
pebbles, and these are often beach deposits, as 
those of Eocene age at Blackhcath near London! 
and those of Liassic age north of Shepton Malle, 



SF( IION THROUGH THE SEDIMENIS OF A DELTA. 
T, lopset beds ; F, furcsel bods ; 11, botlomset beds. 

n-ffin " rrnn'ipfc\ of P/nwH'dl GroIotfV," t\y (Nehtui) 
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in Somerset, Others arc river deposits, such as 
those at Budleigh Salterton in Devon, and those 
in the Midlands, around Stafford, Derby, Stoke, 
and Worcester, all of which are Permo-Triassic 
in age. The pebbles may also provide clues to 
the geography of the period, if the materials 
of which they are made arc analysed. 

Sand 

Sandstones also contain clues as to their origin. 
If the sand grains are very well rounded and 
have a surface which is etched like frosted glass, 
then they were formed in desert areas and owe 
their perfect rounding and etching to the scour- 
ing action of wind. Beach sands are also 
rounded, but never so perfectly as those of 
deserts, nor are the grains etched. If the sand 
grains are unworn and angular, then they have 
had a quick journey to their resting place, and 
they form a rock called ^rit or f^ritstone. 

Most conglomerates, and sandstones and 
their finer-grained varieties the siltstones, are 
hard rocks because their sands and pebbles 
have been cemented together. To understand 
the nature of this cementing process we may 
consider another type of rock formation - 
Stalactites and stalagmites. These are known to 
most people who have visited caves in Somerset, 
as at C'lieddar and Wookey, and in Derbyshire 
and Yorkshire. In these cavc^ the stahiclile> 
form curious shapes and pillars, and encrust 
the cave walks. They arc formed by the slow 
dripping of lime-ladcn water, which percolates 
down through the roof and walls, and as it 
reaches tlie cave and falls in drops, the water 
evaporates and the lime crystallises out. The 
slalacliles arc thus constructed from innumer- 
able tiny additions of lime crystals made over a 
very long period of time. 

From Clay to Slate 

When pebbly or sandy deposits are laid down, 
lime-bearing waters may percolate through 
them, depositing lime in the crevices between 
the pebbles and sand grains. Sometimes the 
ground waters contain silica in solution, and 
deposit crystalline quartz. In this way loose 
sands and pebbles become cemented together, 
sometimes patchily, often very conipletely to 
form a hard rock. When a sandstone or silt- 
stone splits easily along its original planes of 
layering or bedding, it is called a flaf^stone. 
When il is well cemented and can be cut or 
split with equal ease in any direction, it is called 
by the quarrymen a freestone. 

After deposition, the liner muds gradually 
loosen a great deal of their contained water, 
and become clay. Further compression, under 
the weight of the pile of beds added above, 
squeezes out more water and results in a 
shale or mudstone. A shale has the property 
of splitting along the original planes of bedding, 


which are set fairly close together. A mudstone 
lacks this property. If clay rocks are subjected 
to great pressure by earth movements, they may 
be transformed or metamorphosed into slates. 
A slate can be split into very thin parallel 
layers but, unlike a shale, these arc not usually 
along the original bedding planes. 

The new splitting planes arc due to the 
effects of intense pressure, which has caused the 
minute flakes of the clay minerals to orientate 
themselves perpendicularly to the direction of 
pressure. Because the tiny clay mineral flakes 
have been made to lie parallel to one another, 
in one direction, the rock can now be split in 
this direction. A “ grain ” has been imparted 
to the rock : and, as with wood, it is easier to 
split the rock along its grain than across it. 
Slates are of considerable economic importance, 
and are obtained from Cambrian age rocks in 
north-west Wales, and from Ordovician rocks 
in the Lake District, and from a few other areas. 

Lignite and Coal 

So far we have considered the fate of the 
visible load of debris borne by a stream, its 
deposition, and its conversion into various 
kinds of rock. Streams also bear an invisible 
load of soluble chemical salts, formed by the 
chemical decay of rocks, particularly igneous 
ones. Lventually these salts reach the sea ; at 
present they are doing so at the rate of hundreds 
of millions of tons a year. Yet the sea is not 
getting appreciably saltier, so these salts must 
be used up in some way, and this is mostly 
done by marine organisms of various kinds. 
Lime salts are used by various kinds of animals 
to build protective shells, and silica is used in 
the same way by such organisms as diatoms* and 
glass-sponges. Other salts arc used as food by 
seaweeds and vegetable plankton, and part of a 
stream’s chemical load is retained on land as 
food by land plants. 

These organisms, dependent on supplies of 
chemicals from the breakdown of rocks, may 
themselves be rock formers. On land, vegetation 
may accumulate in thick layers, normal bacterial 
decay being arrested because the plant remains 
become waterlogged on falling to the ground. 
Gradually the vegetation layers lose water and 
various gases, as further sediment is piled up 
above them. As compression continues and 
increases over long periods of time, the continued 
loss of water and gases consolidates the vege- 
tation, first to liftnite, a rather charcoal-like 
rock (though less dry and powdery), and then 
eventually to coal. 

Formed by Marine Organisms 

Other organic sedimentary rocks arc formed 
by the hard parts of marine organisms. Corals, 
moss-animals (bryozoans), and lime-secreting 
algae build reefs. Shells form shelibanks, and 
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the minute hard protective cases of the uni- 
cellular animals and plants form oozes of 
various kinds. All these arc found consolidated 
as rocks o(' various ages, except the oozes formed 
at the bottom of the deep oceans and which 
arc rarely present in the rock -record of the 
continental areas. Most of the sedimentary 
rocks of all geological ages found on the world's 
continents were laid down as shallow water 
marine deposits or as teiTcstrial deposits. 

Fvaporjles 

C)ne other fate can behill the chemicals borne 
in solution by rivers to the seas and inland lakes. 
They may form a group of sedimentary rocks 
which arc classed together under the expressive 
name of evaporites. Under special conditions, 
one of which is an arid climate, lakes, or sea- 
water in shallow lagoons, may undergo a high 
rate of evaporation, so that the chemicals in 
solution arc precipitated and accumulate on the 
bottom as a fine mud. The least soluble 
chemicals arc precipitated first, lime being the 
first to form a mud, which consolidates to 
limestone. Next to precipitate is calcium 
sulphate, which forms the rock called gypsum. 
With a high degree of evaporation, sodium 
chloride, or common salt, is formed. Last, 
and more rarely, the very soluble salts of 
potash may be precipitated. 

'The evaporites are of great economic im- 
portance to man. The commonest is limestone, 
which may be partly of organic origin, and W'hich 
IS much quarried in Great Britain. The hard 
carboniferous limestones are the most quarried, 
for road-metal, for use in smelting ores in blast 
furnaces, and for burning for lime. Gypsum 
IS less commonly found in workable quantities, 
but It occurs near Durham, together with salt, 
both of Permian age. At Chellaston near 


Derby, and at Tutbury in Staffordshire, occurs 
a crystalline form of gypsum, of Permo- 
Triassic age, which will take a high polish and 
IS used as an ornamental stone called alabaster. 
Salt deposits 800 feet thick, of Triassic age, are 
the basis of an industry in Cheshire. 

Fossils ^ 

Although fossils sometimes occur in lavas 
and ash beds, the majority of them are found in 
sedimentary rocks, though rarely in any of the 
evaporites except limestones. Most fossils are 
the hard parts of animals, and the more durable 
woody and cellulose tissues of plants. 
Occasionally, exceptional conditions of pre- 
servation, which naturally include a quick 
burial, may allow traces of the soft parts of 
animals to be fossilised. Dinosaurs have been 
found with the skin preserved, and in North 
America a line black shale of Middle Cambritin 
age has preserved numbers of soft-bod (cd 
marine animals as thin films of carbon. \ 

Sometimes a shell or a bone is buried in san\l, 
and then the lime of the shell, or the borle 
substance, is leached away by percolating 
waters, leaving a natural mould from which 
cast can be taken by using plaster of paris or 
rubber latex. Occasionally a natural cast 
may be formed as percolating waters bring 
other substances, such as silica, to fill the mould. 

Footprints 

Another type of fossil is the impiint or foot- 
mark of an animal. A footprint may be made 
in soft mud, baked hard by the sun, and then 
filled in with sediment and buried at the next 
rains. The study of fossils is called pahwonto- 
some of the best palaeontological 
work on British fossiliferous rocks has been 
done by amateurs in their spare time. 
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Earth Movements and their Effects 


A i present, as m the past, the lands are being 
^ levelled by erosion. Down the enormous 
length of geological time, they would 
long ago have been reduced to low monotonous 
plains but for the intervention of earth move- 
ments. These have, squeezed the sediments 
and volcanic rocks laid down in former ages, 
buckling them into folds, displacing and 
fracturing them, and have then heaved them 
up to form mountains and plateaux. 

Joints and Faults 

The effects of earth movements can be seen 
at many places in Britain. In almost any 
quarry or natural rock exposure of any size, 
the layered rocks are seen to be cut up by a 


system of cracks, called joints, which arc often 
perpendicular to the bedding planes. The 
characteristic feature of a joint is that there 
has been no displacement on either side of it. 
Joints constitute a regular system of cracking 
planes in rocks. 

A Jault differs from a joint in that the rocks 
have been displaced on either side of it. The 
ways in which rocks may have moved along a 
fault plane are shown in the four diagrams. 
They are commonly thrown vertically down- 
wards or upwards in a normal fault, or they 
may slide sideways past one another to form a 
tear fault. More rarely, one block of rocks 
may toboggan forwards over another block in a 
thrust fault. Faults are one of the factors which 
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FAULTS. "The rela- 
tive niovement involved 
in a normal fault. 
Fart of the fault plane 
is left unshaded. 



Tear fa nil ; also 
known by the terms 
traiiseurrent or strike- 
slip fault. 



Ohli(iue-sli p normal 
fault, illustratint( the 
rneuniiiK of the term 
slip. 



Keverse, or thrusi fa 

t nmi " ' Pr.niipU of 
Phvsnai Uetjl{ii’\ ’ hy 
'i. Hohnes {Nc' tn) 


Anticlme.s may lean at any angle, or even lie 
on their sides so that their limbs lie one above 
the other. The angle at which an anticline lies 
can be most readily described by imagining a 
plane which bisects the limbs of the fold, and 
measuring the inclination of this axial plane. 
Some anticlines have limbs which run parallel 
to one another for long distances, like the arch 
of a railway tunnel. In others the limbs run 
together, forming an oval or half-cgg*shapcd 
fold, or the fold may be dome-shaped like an 
inverted pudding basin. When the limbs of 
an anticline run together, they are said to pitch. 

Svnclincs 

The opposite type of fold to an anticline, a 
downfold, is called a synclinc, and it has the 
youngest, originally uppermost, bed of rock 
in the centre of the fold. If the diagram of the 
anticline is turned upside down, it forms a 
syncline, but then the blackcd-in rock layer at 
the centre of the fold will be the youngest rock. 


complicate mining operations. A miner work- 
ing along a seam (or bed) of coal may suddcnlv 
lind that it hus disappeared and he is cutting 
into a dilTerent kind of rock. The coal seam 
has been displaced, usually upwaids or down- 
waids, by a fault, and the problem is to find the 
scam again. 

The geologist gives guidance m the search for 
the scam. He must have a thorough ^ 

knowledge of the sequence of beds in 
which the coal seam occurs, he able 
to identify each bed by its ctmtained 
fossils, and know the thickness of each oi.VCT 
bed- lie examines the unexpected bed 
of rock into which the miner has cut, recognizes 
its position in the coal-bearing sequence, and can 
then diiect how far up or down a shaft must be 
cut to find the seam again. 

Over much of eastern England the Mcso/oic 
rocks are gently tilted 


Like anticlines, synclincs can lie at any angle. 

Folds are extremely important in the practical 
aspects of geology. The pre.servation of some 
of Britain's coal-bearing rocks is due to the 

formation of syn- 

omdjhn^ dines, as described 

V \ in the Lesson on the 

> ^ \ Carboniferous rocks. 

/ \ Anticlines arc impor- 

' hint to oil piospec- 

\ tors. Iiiwhatcvci u ck 

'"rrh ’ oil may be formed it 

■' - usually seeps into the 

\M OF .\N AMU'LINE nearest porous rock, 

such as a poorly 
cemented sandstone. Tn this reservoir rock it 
slowly accumulates, together with water. As oil 
is lighter than water, it tends to work its way 
upwards and form a layer lying on top of the 
water in the upper part of the sandstone bed. 


south eastwai ds. In other 
areas, such as Wales, 
Somerset, and the south 
coust. (he rocks have been 
buckled into folds. An 
upfold is called an anti- 
cline , and it always has the 
oldest, originally lowest, 
bed of rock in its central 
core, the younger ones on 
the periphery. An anti- 
cline is exposed in cross 
section at Lul worth Cove. 
In other areas the anti- 
clinal upfold may have 
been worn down by ero- 
sion, exposing ribbon-like 
outcrops of rock inclined, 
or dipping, away from the 
central core of oldest rock. 



AN ANTICXINE is exposed in cross-section in the cliH's ut Lulworth 
Cove, in Dorset. In this photograph a steamer Is seen about to enter the 
cove, a circular bay about 500 yards across. 
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Ingleborough 

Mifhlone Cn/ 


SKrilON across loKleborough and its foundations, in the Settle 
district of Yorkshire, showing the unconformity between the Carboni- 
ferous beds above and the intensely folded Lower Palaeozoic strata 
below. Length of section equals four miles. 

All diaf*ram’t In thh pagi /tom “ Principh'i oj Phywical Gvofogy\" hy A. Htihncs (Nelson) 




The meaning of the un- 
co nformity in terms of the 
history of the area is shown 
in the lower diagram. 


The richest accumulations of oil occur where 
the sandstone layer is bent into an anticline, 
for the oil collects at the lop of the hump or 
crest of the anticline, particularly if the sand- 
stone reservoir rock is sealed off above by a 
clay layer. The oil prospector looks for these 
anticlinal “ humps," or similar structures in 
the layered sedimentary rocks, and puts down 
a bore to tap the underground crest of the fold. 
There is very little oil in British rocks, but a 
small steady supply is obtained from the 
Eaknng district of Nottingham. 

Llnconformities 


' First, the Yorkshire area 
lay below the sea in Lower 
Palaeozoic times, and a 
», in the Settle series of muds and grits 

icii the Carboni- accumulated on the sea 

alacozoic strata floor. Then these sediments 

iA I-# I f N were affected by earth 

hy A. Holmes (Nelson) ^ i i j j 

movements, folded, and 
lifted up to form a land area. Erosion and 
weathering, or denudation (from Latin denuclo — 
I make bare), wore down the folds of the land 
area, presumably during Devonian times. When 


Oeposilion of 
Sedimenis 


Gentle Folding 




More ln^e^se f nldmq 


That earth movements have operated many 
times to raise former sca-beds to form land areas 
can be seen by studying unconfoi mihes. An 
excellent example in Yorkshire is illustrated in 
the diagram at the head of this page. It shows 
the sort of relationship between two groups of 
rocks which can be seen in many quarries and 
natural exposures in the region of Inglcborough. 
Horizontal layers of Carboniferous-age marine 
limestone rest on upturned and bevelled edges 
of highly inclined marine Silurian llagstoncs. 
The plane of discordance between the two 
groups of strata is called an unconformity, 
and at its position there is also a big time 
gap — the whole of the Devonian period, which 
is not represented by deposits of any kind. The 
same sort of relationship exists between the 
Carboniferous and Lower Palaeozoic rocks 
throughout the district. 






Subsirlencc nnd Dcposihon 
of a new senes of Sedimenrs 
unconfor/yutv 

LMCONbORMIl'Y. Diagrams illustrating 
successive stages in the development of an 
unconformity. 

the land area had been worn low, slight sub- 
sidence brought the seas in over the district once 
more, and marine limestones and deltaic deposits 
were laid down there in Carbomferous times. 
Subsequently the district has been uplifted to 
form a land area for a second time, and is 
now being worn down once again. 



LESSON 5 


The Structure 

T hk layered sedimentary and volcanic rocks 
form a thin veneer of variable thickness 
over the earth’s surface, and granite 
masses intiude into these surface deposits. 
Below the sedimentary rocks lies the great bulk 
of the earth's mass, a huge ball nearly 8,0()0 
miles in diameter. The ball is slightly flattened 
at the poles, and it bulges a little at the equator. 
Its diameter, from pole to pole, is 7,900 miles ; 
the equatorial diameter is 7,927 miles. 

On a ball of this great size even the greatest 


of the Earth 

mountains and ocean depths seem mere 
wrinkles, with Everest, the highest mountain, 
standing over 29,000 feet' above sea-lcvel, and 
the deepest ocean trench (Swire Deep, off the 
Philippines) reaching over 34,000 feet below sea- 
level. Everest and Swire Deep are exceptional 
in their relief, for the average height of the lands 
is 2,700 feet, and the average ocean depth is 
12,460 feet below sea-level. Seventy per cent, 
of the earth’s surface is sea and ocean, and 
only 30 per cent, is land. 
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The interior of the earth can be explored by 
a number of methods, and most of these give 
some information about the structure of the 
outer zones. First, the kinds of igneous rocks 
and their distribution at the surface may be 
considered, for it is reasonable to infer that they 
are samples, brought up by eruption and 
intrusion, of materials which exist deeper down 
in the earth. By far the commonest igneous 
rocks are those discussed in Lesson 2, 
particularly the basalts and the granites. 

Behaviour of Earthquake Waves 

Other types of igneous rock, intermediate 
between the rhyolites and basalts, and the 
granites and the gabbros, do exist but arc rela- 
tively rare. The distribution of the basalts and 
granites over the world’s surface is interesting 
and significant. Basalts occur all over the 
world, on the continents and the islands 
adjacent to them, and even on the islands in the 
middle of the deep oceans. Granites arc found 
on all the world's continents and neighbouring 
islands, but they are absent from the islands of 
the deep oceans. This distribution of the 
igneous rocks suggests that there may be two 
layers in the outer pari of the earth's interior, a 
deeper, world-encircling layer of basaltic 
material, and above this a discontinuous layer 
of granite rock, present under the continents and 
shallow seas but not under the deep oceans. 

Basaltic rucks arc denser than granite ones, 
so slabs of the disconliniious lighter layer rest 
on the continuous denser one. These layers 
have been given names which arc an abbrevia- 
tion of their chemical character. Granites arc 
SlIiea-ALuminium rich rocks, so the granitic 
layer is called the SIAL. Basalts are Sllica- 
MAgiiesia rich rocks, and the basaltic layer is 
called the SIMA, 

This suggestion that the outer part of the 
earth's interior is layered has been confirmed by 
study of the way in which earthquake waves 
behave on passing ihiough the earth. The 
waves are bent (or refracted) on passing from 
one layer to the other, because the layers are of 
difTcrent densities, harthquake waves conhrm 
that these layers have the densities of granitic 


and basaltic rocks, and that the granitic sial is 
absent over the deep ocean floors. The 
behaviour of earthquake waves also allows the 
depth of the sial and sima to be estimated, and 
even provides information on the deeper levels 
of the earth’s interior. This information can be 
summed up as follows : 


Thickness 

Layer 


Down 10 



0 10 km. 

Sedimentary 

Superficial, van- 
able in thickness 

10 15 km. 

20 30 km. 

Sial (granitic) 
Sima (basaltic) 

^The eat th's crust 


discontinuity 

Change in physic 



cal state of 
basaltic material 
to more plastic 

30 2,‘^00 km. 

Ba.saltic 

Intermediate zone 

2,900 km. to 

Iron, with a little 

The earth's core. 

centre of 

nickel 

perhaps in a 

earth 


liquid slate. 


A study of the earth's gravity field suggests 
that the sial and sima arc in equilibrium, that 
the slabs of sial can be envisaged as floating on 
the denser sima below. If the continents and 
their shallow sea areas arc imagined as light 
rahs of sial floating on the denser sima, then 
one characteristic feature of the earth's major 
relief is explained : the fact that there are two 
average levels — one of 2,700 feel above sea level 
over the continents, which represents the average 
height at which Ihc sial rafts float above the 
sima ; ihe other of I2,4(>0 feel below sea level, 
which rcpicscnts the general level of the sima 
layer found under the oceans. 

The earth's main mountain chains arc also an 
expression of the structure of the crust. Just as 
icebergs floating in the sea have a submerged 
and hidden root-mass of icc which buoys them 
up, so mountain chains have a submerged keel- 
like root of light sial which, bulging down into 
the denvSer sima below, buoys them up and is 
responsible for their elevation above the general 
level of the continents. These deep roots are 
formed by the earth movements which squeeze 
and buckle the more superficial sedimentary 
rocks, for at the same time the compressive 
forces buckle the sial layer downwards to form 
the mountain root. 


LESSON 6 

The World’s Oldest Rocks 


T he oldest rocks which contain numerous 
fossils are those called Cambrian, and 
‘ their formation began about 500 million 
years ago. Below the Cambrian lies a huge 
complex of rocks that arc obviously older 
still, and which are almost completely devoid of 
fossils. A few structures, which may be fossils, 
have been reported from these Precambrian 


rocks. Most have proved to be inorganic 
structures, but occasionally worm trails have 
been l^ound, and the remains of algae which 
secrete a limey covering and so tend to resemble 
small fossilised cabbages. 

The formation of the Precambrian rocks prob- 
ably took six-sevenths of geological lime, for the 
oldest of them, only recently dated, is just under 
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3,()00 million years old. The absence of fossils 
means that it is possible to work out the events 
and history of this long era of time only locally. 
Correlation of beds of rock of Precambrian age 
in difl’erent areas is impossible except in those 
cases where radioactive minerals are present. 
Fven locally the geologist finds it is diflicult to 
read the sequence ol‘ layers, for often these are 
so disturbed by earth movements that they stand 
on end or arc badly contorted. 

Metaiiiorphosed Sediments 

Wherever they occur, one can divide the 
Precambrian rocks into two distinct groups. 
There is an older, lower gioup, called 
Archaco/oic, which arc completely crystalline 
but which raiely resemble the igneous rocks 
characlerislic of later times. So at one time 
it was thought that the Archaco/oic rocks 
were the original crust formed when the earth 
Hist cooled. Detailed studies have shown that 
this 's not the case. Archacozoic rocks consist 
of bc»th sedimentary and igneous types, but 
these have been profoundly altered by heat and 
enormous pressures due to earth movements. 

What were once clay-rocks, such as shales 
and mudstones, have been transformed by heat 
and pressure into laminated crystalline 
which often have a shining silvery look, due to 
the presence of sheets of white mica. More 
iron-rich clay layers have been metamorphosed 
or transformed into darker bands full of the 
blackish, iron-rich mica called biotite. 
Sandstones have recrystallised into hard, 
lough, grey-white quartz rocks, and lime- 
stones have been nietamorphoscd into 
compact crystalline marbles. I hc marbles 
may be beautifully streaked with colour, 
due to impurities once present in the 
limestone. Similarly the presence of such 
impurities as iron and lime in the foimer 
shales and sandstones have produced 
crystals of such minerals as garnet, now 
found scattered through the schists and 
quartz rocks. 

Processes 3JH)0 Million Years Old 

In some of these metamorptiosed 
sediments traces can be found of pcbblc- 
beds, ripple marks, and the eross-bedding 
due to deposition by water currents. 

These all show' that the metamorphosed 
sediments were originally deposited by 
exactly the same processes which formed 
the sedimentary rocks of later times. J hi; 
Archaeo/oic rocks are not the originai 
crust of the earth, but they show that 
ihc same proccs.ses which are still at work 
forming deposits on the bottom of the 
present day seas and lakes were operating 
ill much the same way 3,000 million 
years ago. 


Above the recrystallised and sometimes 
highly contorted rocks of the Archaeozoic 
group lie those of the second, younger group, 
the Proterozoic. These form a complete 
contrast with the rocks below, being unaltered 
sedimentary and volcanic types often little 
disturbed by earth movements and resembling, 
except in the virtual absence of fossils, similar 
rocks of Cambrian and later date. 

The largest outcrops of Precambrian rocks 
occur in Scotland ; smaller ones arc found in 
Anglesey and north-west Wales, in Pembroke- 
shire, in an area just south-west of Shrewsbury, 
and in small areas in the Midlands (e.g. 

( harnw'ood Forest, and Nuneaton), and in 
south Cornwall and Devon. 

Oldest Landscape in Europe 

In Scotland and near Shrewsbury both 
Archaeo/oic and Proterozoic rocks can be 
found. In Scotland the oldest Arehaeozo(c 
rocks are called l.ewisian, because they aiic 
well seen on the islcind of Lewis in the Outer 
Hebrides. Lewisian rocks also occur along the 
north-west Scollish coast. All are crystalline,^ 
representing both sedimentary and igneous \ 
types which have been metamorphosed. 

Resting on top of the Lcwisian are patches 
of Proterozoic locks, which once formed a 
continuous sheet ol unaltered sediments covering 
and burying the I ewisian. These Scottish 
Proterozoic rocks arc called Torridonian, 



SOMK OF THE WORLD’S OLDEST ROCKS, 
as seen in Scotland. Often these Precambrian rocks 
are much contorted by earth movements which took 
place in Precambrian times. Without fossils for 
guidance it is ditficult to trace the rock sequences, or the 
history of the.se ancient eras. 

Photo, Ui'otuKttu! Hurw'v oiul Muacuw 
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ANCIENT SEI>IMEN1 ARY R()( K. Hta clilT of inclined 
Idrridon sandfiloiu' at Calllcacli Head, Koss. Tliis rock is 
composed of sand and pebbles, rounded and faceted by the 
action of ancient desert winds. 

HJiotn, i'lcnfouii'ol .S/./irv and Museum 


heciulse they arc well displayed in the Torriclon 
mountains. They arc of continental and 
shallow water origin, repiescnling scree 
deposits, desert sands, and shallow water silts, 
now conglomerates, sandstones, and marls. 

The Lewisian rock-surface on which they 
rest is very irregular, and it seems that the 
Torridonian sediments buried a quite rugged 
landscape which had been carved on 
the Tewisian rocks in Prccambrian times, 
loindonian locks arc not quite so resistant 
to weathering and stream action as arc the 
crystalline Lewisian ones below, and so the 
weather of the last few million years has been 
stripping the Torridonian from the harder 
Lewisian beneath. Thus one may sec, exhumed 
from its long burial, the oldest landscape in 
Lurope, a landscape formed on Lewisian rocks 


in Prccambrian times — perhaps 800 
million years ago. 

In some parts of the world 
Prccambrian rocks are found at the 
surface over very large areas. These 
areas are usually lowlands or low 
plateaux, and they bear only thin 
patches of later sediments here and 
there. A study of their geological 
history shows that these areas have 
behaved with great stability since 
Prccambrian times. Never, since 
the beginning of the Cambrian, 
have they been strongly deformed 
by earth movements, for the thin 
patches of later rocks found on 
them are usually in undisturbed 
horizontal layers. 

Precambrlan Shields 

Nor have they been strongly 
uplifted to form mountains, nor long 
depressed below sca-lcvcl to act as 
areas of accumulation of thick piles 
of sediments. These large stable 
regions of Precambrian rocks arc 
called shields. Precambrian shields 
occur in Canada, in f mland and adjoining 
areas, in north-cast Siberia, in west Australia, 
in central South America, in Africa, and m the 
peninsula of India. 

Many of these areas arc of great importance 
to man, for their Piccambrian rocks contain 
an immense treasury of useful mineral deposits. 
From the rocks of the Canadian shield (Lake 
Superior district) come about 85 per cent, 
of the iron produced annually in the U.S.A. 
Seventy per cent, of the world’s nickel is 
obtained From Precambrian shield rocks at 
Sudbury, Ontario, Most of the world’s 
diamonds come from the African Precambrian 
shield. Copper, gold, cobalt, silver, and 
radioactive minerals arc but a few of the long 
list of the natural resources locked up in the 
world’s oldest rocks. 


LESSON 7 

Rocks and Fossils of the Cambrian Period 


W E now come to the Palaeozoic era, w'hich, 
being the first to reveal precise evidence 
of numerous living organisms in the 
form of definite fossils, is also known as the 
Primary. The Palaeozoic or Ancient Life era is 
divided into six periods : Cambrian, Ordovician, 
Silurian, Devonian, Carboniferous, and Permian. 

It must be remembered that these eras and 
the periods into which they arc divided arc more 
or less artificial divisions of a continuous but 
changing record ; and though the existing 
strata which are the visible evidence of the 


periods are not always continuous, they follow 
a regular sequence. 

The various beds of rock composing the 
strata of the Cambrian period (so called because 
the beds were first recognized to be fully 
developed in Wales-- Cambria) follow those of 
the Precambrian era. They arc divided into the 
Lower Camhriaru Middle Cambrian, and Upper 
Cambrian. In Wales the Lower Cambrian is 
represented by the Caerfai beds of the St. 
David’s area, among the oldest fossiliferous 
rocks in Britain, and by the Lower Harlech 
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beds in North Wales. The MidiHe Camhnan 
is represented by the Solva or Mcnevian group 
and the Upper Hariceh beds. The Upf>er 
Cambrian comprises 6,(K)0 feet of Lingula 
Flags, including bluish and black slates and 
sandstones, together with l,20() feet of the 
Trcmadoc group of dark-grey slates. These 
strata have been estimated to attain a thickness 
of 20,000 feet. 

Distribution of Cambrian Strata 

In England the Cambrian strata comes to the 
surface only in small areas near Nuneaton in 
Warwickshire, the Wrekin area of Shropshire, 
the Malvern hills, the Lickey hills in north 
Worcestershire, and the Lake District, where 
the beds are piesent as dark-colourcd slates 
round Skiddaw and the Derwent and Crum- 
mock Waters. The greater part of the Isle of 
Man is covered with the famous Manx slates, 
together with the grits, shales, and flagstones of 
the Cambrian period. Also in the Irish counties 
of Dublin, Wicklow, and Wexford, Cambrian 
beds similai to those of the Manx slates exist. 

In Scotland the beds of the Cambrian period 
come to the surface only in the extreme north- 
west, where they overlie the Torridonian sand- 
stone of the Precambnan era. They attain a 
thickness of about 2,000 feet, and arc repre- 
sented by fossiliferoLis limestone, Serpiililc grit, 
quart/ite, and a thin bed of conglomerate. 


These beds indicate the very varied conditions 
which prevailed in the seas on whose floors they 
were laid down during each epoch of the long 
Cambrian period. 

Diverse Materials 

On the Huropean continent the Cambrian 
strata arc present in Brittany, in the Ardennes 
district of Belgium, in Leon, Asturias, Galicia, 
Seville, and generally over the western districts 
of Spain and Portugal. In Norway, Sweden, and 
northern Russia the Cambrian strata are pre- 
sented as broad, flat deposits apparently but 
little altered by earth movements since they 
were laid down. Throughout south-east Canada 
and in the U.S.A. cast of the Alleghanics the 
Cambrian strata are extensively displayed, having 
a thickness of from 2,000 to 10,000 feet and 
lying remarkably flat and undisturbed, as in 
northern Lurope, over the vast Precambrian 
beds. The Cambrian rocks crop out froii 
under the Andes, in Argentina ; they appear i 
places as far apart as Korea, India, south-eas'^ 
Australia, Tasmania, and even South Victorii^ 
Land in Antarctica, riiroughout all these\ 
areas the rocks are just as varied as in Britain, \ 
consisting of shales, slates, hard sandstones, \ 
greywackes, grits, quartzite, quartz-schist, 
mica-schist, and limestone. 

How do geologists know that all these strata, 
composed of such diverse material, were 



CAMBRIAN STRA TA. Areas where rocks of this period are fuiind ihroiighoiil the world. 
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LIKE IN THE CAMBRIAN PEKlUt). In Cninbriun 
mudbanks then* lived iniiiiiiicrahle shellfish like the brachiopods 
shown on the rif*ht, and lower left. 1'hese are (right), a 
crusiacean, and a two-valved creature, Lingula pyramidata. 
At the top left is a reconstruction of trilobites (now extinct) 
which were related to crabs and were the most characteristic 
of the ( ambrian fauna. 


dcpositetl in the Cumbrian period 7 'I’lic answer 
IS Uuil they can tell partly by the position of the 
beds relative to those, above and those below ; 
chielly, however, by the type of fossil. 

In the Precambrian era few remains of animak 
and plant life exist. Not until one comes to 
the lowest Cambrian beds can one lind preserved 
numerous relics of individual forms of life, 
frilobitcs existed in such profusion that 
different species of them have been used to 
designate the C ambrian divisions, e.g. the Lower 
C ambrian is also known as the Olencllus, for in 
the beds comprising it the Olencllus trilobitc has 
been found in large numbers. In the period 
when the beds of the Middle Cambrian were 
being deposited, the trilobitc Panulosidcs 


became paramount, reaching in some 
species a lepgth of two feet. The 
Upper Cambrian has Olenus as a 
distinguishing fossil. These creatures, 
of which the nearest living repre- 
sentative is the king crab, attained 
such a degree of development during 
the Cambrian period that it is often 
called the age of trilobites. 

1.0W Life Plentiful 

Though plant remains arc scarce as 
individual fossils, the lower forms of 
animal life were plentiful. Brachio- 
pods in particular, both hingeless 
foims and the horny Linf^ula, were 
so numerous that the name Lingula 
Flags has been given to beds which 
contain them. This genus - the oldest 
representative of the lamp-shells or 
brachiopods— still lives in modern 
seas. Brachiopods became more and 
more numerous as the Middle and 
Upper Cambrian times progressed. 
The univalve gastropods had 
appeared in the Upper Cambrian 
and also cephalopods, orthoccras, and 
nautilus, allied to the cuttlefishes, 
sciuids, and paper nautilus of the present 
lime. 

The Fchinodcrmala are represented by the 
primitive Cystidians. 1 Kese nourished from the 
Lower Cambrian limes until the Carboniferous, 
when they became extinct. The Medusae or 
jclly-lishes were present m the Middle Cambrian 
times ; and the annelids, the soft-bodied sea- 
worms which were present in the Precambrian 
era, must have been plentiful in Cambrian times, 
judging by the surviving traces of their burrows 
and trails. Hydrozoa are represented by a 
variety of graptolites of the dendroid form m the 
Upper Cambrian, and there are many remains 
of early types of sponge. Radiolarians and 
other forms of protozoa are in evidence. 


I.ESSON 8 

Ordovician Rocks and Fossils 


T he rocks of the Ordovician period are 
named after an ancient British tribe, the 
Ordovices, who inhabited that part of 
Wales and the Border, now approximately the 
counties of Merioneth, Montgomery, and part 
of Shropshire, in which the rocks were found by 
the pioneer geologists to be distinctively 
developed. An English geologist, Charles 
Lapworth, coined the name in 1879, and since 
then it has been adopted for rocks of this 
particular period. 

The Ordovician strata reach a great thickness 
in some parts — 15,000 feet in Galway and 


Mayo, 12,000 feet in the Lake District. They 
lie immediately above the Cambrian, of which 
they were at one time considered to form a 
part. The Ordovician period, in fact, was a 
continuation of the Cambrian, in which similar 
conditions prevailed, but evolution had pro- 
duced new forms of some of the types of animals 
found as fossils in the Cambrian rocks, such 
as new forms of trilobites ; and new types of 
animals appear in Ordovician rocks, such as 
corals, starfish, and backboned animals. 

Ordovician rocks are composed of various 
grits, sandstones, conglomerates, quartzites. 
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grcywackcs, shales, or limestones ; like those of 
the Cambrian, these were deposited on the floor 
of shallow seas. Ordovician seas covered 
Wales, the Lake District, soiilhern Scotland, 
and extended into Ireland and Scandinavia. 

Notable Outcrops 

The Ordovician rocks are divided into four 
distinct series ; Upper Oulovician or Bala, 
known as Ashgilluin and C'aradocian ; Middle 
Ordovician or Idandeilo, known as Llandeilian, 
Llanvirn.or Llanvirman ; and Lower Oidovician 
or Areiiig, known as Arenician. I hcy arc so 
called after the districts in Wales in which 
the particular series is exceeding well developed. 
Since then the rocks of this period have been 
idcntiHed in much greater deposits in other 
parts of the world. 

The Ordovician beds come to the surface 
and cover a large area in Wales, including the 
greater part of ( acrnarvonshirc, a large district 
in Montgomery and Merioneth, the whole 
of Cardigan, most of Carmarthen, and the 
immediately adjoining districts of Radnor and 
Pembrokeshire. 

In Pngland they are not much in evidence at 
the surface except in south Shropshire, wheie 
they constitute a continuation of the Mont- 
gomery strata and attain a thickness of 10,000 
feel. I'hey are found on the western side of 
the Long Mynd and on the eastern side in the 
C'aradoc area. In C umberland they compose 
all the mountainous region north-west of 
Ambleside and C 'omston Water and, extending 
to Wastwatcr, combine with volcanic material 


to compose the grand mountainous masses 
of Scafell and the surrounding peaks. The 
Skiddaw slates and the whole area extending 
north, east, and west of Keswick to beyond 
CTummock Water are Ordovician. In the 
Li/ard district of Cornwall and in south Devon 
contorted sedimentary rocks of Ordovician 
age arc plentiful. 

In Scotland the Ordovician rocks exist 
chiefly in the southern uplands, extending in 
a bell from northern Wigtownshire to the 
lammcrmuir hills. This belt extends across 
to Ireland, where it forms a succession of 
oulciops, attaining a grand development in 
Mayo and Clalway. An obvious extension 
of the Welsh series spreads over Wexford, 
Waterford, Wicklow, and Kildare. Brittany 
and Normandy also have outcrops of these 
Oidovician rocks. , 

Wide Distribution j 

The north coast of Spam and other areas 
of the Iberian peninsula present Ordovician 
rocks of very similar desciiption, attaining In 
a thickness of about 1,800 feel. In Bohemia\ 
It IS estimated that they arc about .^,000 fccl.\ 
thick. In the Baltic countries, in Latvia and 
Finland and throughout Scandinavia, they 
are extensively present, chiefly m the form of 
limestone which reaches a thickness of only 
about 300 feet. 

In North America the Ordovician period is 
represented by stiala containing fossils of 
trilobites, identical with those found in the 
British series , this suggests that Ireland and 



ORDOVICIAN PERIOD. Ihc world distribution of rocks of this period is indicated by shading. 
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as it were, the successive divisions of 
Ordovician time. 

Trilobitcs were also very plenlifiil, and, 
as in the case of the Cambrian period, 
particular species are identified with the 
strata of certain epochs. Most noteworthy 
are the trilobite UUienus of the Bala 
senes ; O^y^ia huchi, Asaphus tynwnus, 
and A^nostus of the Llancicilian series 
Pliacops in the 1 lanvirnian series 
Tiiniiclcus, which had no eyes, in the 
Caradocian senes, and O^vk^iti Sdwytii in 
the Arcnician series. These types were all 
very distinctive and of wide distribution. 


VOI.CANIC ROCKS in C'umherluiul iind 
Wales. In Britain the Ordovician period was 
one of |*reut volcanic aclivitv. Mountain 
masses composed of rocks comhined with vol- 
canic mateiial include Scafcll I’ike (ahnve) in 
C umberland ; this is the highest point in 
K'liplaiid. Snowdon (ri^ht), in ( Caernarvonshire, 
is mostly volcanic lava and ash of the same 
period. 


The brachiopods Orthis and Strnphoniena 
were plentiful in the arenaceous deposits, and 
corals and crinoids (sca-lilics) were abundant 
in the limestones ; most plentiful were the 
now extinct Cystidians, 23 species having been 
found in the Bala series alone. Lamellibranchs 
were well represented by Palacarca and Redtniia 
from the Arcnician to the Bala series, together 
with numerous species of gastropods, and the 
cephalopod ()i fliucei cis. 

The most impressive find among all the 
fossil launa of these times has been the tiiscovery 
in the Ordovician strata ofC^olorado of numer- 
ous fragments of lish-like creatures possessing 
a backbone — the ostracoderms. They have 
not been found in turopc, and, so lar is as 
known, they are the earliest of all vertebrates. 

Ordovician Flora 

As regards the Ordovician flora, no individual 
fossils of terrestrial plants have, so lar, been 
found, but a scam of anthracite at Olonets in 
Finland suggests ihe existence of a prolific 
vegetation in favoured areas during this period. 

In Britain the Ordovician age was one of great 
volcanic activity ; in Caernarvon, Merioneth, 
and Montgomery the mountain ranges of the 
Arenigs, the great masses of Plynlymmon, 


Scotland were linked up in Oidovician 
times with a shore line across which is 
now' the Atlantic. Ordovician rocks occur 
over large areas of eastern C anada, the 
LJ.S.A., and British Columbia. They are 
present, too, in many regions of South 
America, in the souih-casicrn area of Auslralia, 
in lasmanla and New Zcalantl, in the northern 
Himalayas, norlhcrn C hina, Siberia, and the 
south of Circcniand. 


Graptolitc Fossils 

Throughout these wide a teas the identity 
of each series of Ordovician rocks can be 
established by means of the fossils present. 
The most distinctive of these are the graptolites. 
These have generally been preserved as films 
of carbonaceous material resembling pciicib 
writing or drawing (hence their name) ; others 
are preserved in the round," and were marine 
creatures, each encased in a small horny “ cell " 
or cup, the cups being strung together on 
horny lilaments. The grapiolite thus re- 
prcs'Mits a colony or assemblage of individuals 
arranged, some species on one side of a single 
stem, some species on both sides. There were 
a great many varieties ; some were curved, 
as the Didynioguiptus of the Llanvirman scries ; 
others had many-branched forms, as the 
Tetra^raputs of the Arcnician series. The 
Phyllof'raptus, also of the Arcnician series, had 
leaf-like forms. The CUnmcogtaptus, of the 
Llandeilo and Bala series, was straight, Thus 
many distinct species of graptolites date. 
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CadtT Idris, and, greatest of all, Snowdon, are 
the denuded remains of this volcanic area. 
In C umberland, throughout the Borrowdalc 
district, including the peaks of Scafell and 
Helvellyn, are masses of volcanic ash and Java 
which have been calculated to reach a thickness 
of 1(),(M)() feet. 

In Ireland volcanoes were active in the Dublin 
and Waterford areas. In Scotland the region 
of volcanic activity was restricted to the southern 
uplands, more particularly the Girvan and 
Ballantrae areas of Ayrshire. Between this 
district and the Lammermuir hills in the east 
there was much folding of the strata and out- 
poiiiings of lava and ash. The lava on reaching 


the sea produced pillow-lavas as a consequence 
of the sudden chilling. The sheets of volcanic 
ash and lava are sandwiched between the 
various beds of the Ordovician series ; so that 
it is possible in many instances to tell whether 
the volcanoes were active in, say, early Arenician 
or the very much later Llandcilian or still later 
Ashgillian times. 

The Ordovician rocks provide the following 
commercial products : silver, zinc, lead, barytes, 
graphite, road-metal, flagstones, slates, and 
quartzite for the manufacture of glass. Thus 
man finds many uses for the materials that came 
into existence between 420 and 350 million years 
before his own advent. 
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Strata and Fauna of the Silurian Period 


T ill, rocks representing 
the Silurian period 
were so named by 
Sir Roderick Murchison 
(1792 1871) because the 
large area in central and 
south Wales where they 
are paiticiilarly prominent 
was once occupied by the 
ancient British tribe of the 
Silures. In addition to 
Radnor, Montgomery, and 
Denbighshire m Wales, the 
Silurian rocks arc found at 
the surface m iingland in 
south Shropshire, in the 
Malvern hills of Worcester- 
shire, in Hercfoidshire, 
in the Usk district of 



CORAL iN ENGLANIJ. Indicative of the 
tropical conditions of inillions of years ago 
is the coralline limestone found in various 
parts of England. The fossil eorul shown 
above is from Wenlock Edge, Shrop.shire. 

British Museum, Naiuiul Ifis/oiy 


Poland, Bohemia, Ger\ 
many, northern France, thc^ 
Pyrenees, and Portugal, the\ 
Silurian rocks are found. \ 
though of no great thick- \ 
ness usually under 1,000 
feel ; but iii Scandinavia 
they reach 4,000 fed. 

The Silurian rocks ct)vcr 
large areas in India, Burma, 
and western C hina ; they 
also appear extensively in 
south-east Australia and 
New' Zealand. In America 
they are present in the 
Appal ac hi a n M o u n tains, 
and in Pennsylvania, C^hio, 
Michigan, Illinois, Indiana, 
and throughout Ontario 


Monmouth, and over a large area of south and the area north of the Circat Lakes, even to 


Gumberland and Westmorland, enclosing both 
Windermere and C'oniston. 

In Scotland the Silurian rocks appear only 
in the extreme south, where they constitute a 
broad bell some 30 miles wide, extending from 
the rocky coasts of Berwickshire, through 
Selkirk, Dumfries, Kirkcudbright, and southern 
Wigtownshire, to the Mull of Galloway. Con- 
necting beneath the sea, the Silurian rocks again 
form an extensive area in the Irish counties of 
Down, Armagh, Louth, Monaghan, and Cavan, 
reappearing in small outcrops in Mayo, 
Galway, Clare, Tipperary, Limerick, Kerry, 
and Waterford. 

The Silurian strata are extensively developed 
in Scandinavia, particularly in the region of the 
island of CJoiland ; for this reason the Silurian 
system is frequently referred to as “ Gotlandian.” 
Throughout F inland and in northern Russia 
it forms a belt extending to the Urals. In 


Hudson’s Bay and Circenland ; in the south they 
stretch from Brazil to Peru. Throughout all 
these areas the Silurian rocks are almost entirely 
composed of cither sandstones, limestones, or 
shales, while there is an almost complete 
absence of volcanic material of the period. 
From this can be inferred a cessation from the 
volcanic upheavals which were so characteristic 
of the preceding Ordovician times. 

The Silurian period is divided into three 
successive series of strata, each representing an 
epoch. The uppermost and therefore most 
recent is noted first : 

Ludluvian Series — rcprcsenlcd ( Upper Ludlow Beds 
by . . Aymestry Limestone 

(up to 5,000 feet thick) I Lower Ludlow Shale 

Salopian or Wcniockian Series ( Wenlock Limestone 
— represented by . . ! Wenlock Shale 

(up to 3,000 feet thick) I Woolhopc Limestone 

VaU'/jitan or Llandovery Scries ( l arannon Shale 
— represented by . . Upper Llandovery 

(up to 10,000 feel thick) ( Lower Ltandovery 
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These thicknesses of strata apply solely to species and types have appeared, though the 
the above districts, whence they derive their trilobites and graptolites still remain very similar 
naities. In the Lake District the whole series to those of the preceding Ordovician period, 
attains a thickness of about 13,000 feet, and in These are still the dominant and most prolific 
Scotland 6,800 feet. fossils, but the graptolites now show the cells 

Borings indicate that the system lies beneath on one side of the stem only and are known 
the superimposed strata of most of Lngland, collectively as the Monograptidae. 
and extends south-eastward into France beneath 

the Channel. There these rocks stretch from Great Crawling Creatures 
Brittany to the Ardennes. Westward, they lie The trilobites show a decided decline both 
beneath most of the superimposed beds of in numbers and development ; though Phacops, 
Ireland. In all these areas the Silurian rocks lllacmis, and Homalunotus still abound, many 
represent marine sediments. In Britain they Ordovician types have completely disappeared, 
are often richly fossiliferous. The Wenlock Eurypterid species, in late Silurian time>. 
limestone contains small reefs, which can be attained gigantic dimensions ; the scorpions are 
seen at Wenlock Edge and near Dudley, both their nearest modern descendants, Ptcry^otns 
these places providing rich collections of fossils, was the largest crustacean known ever to exist, 
The identification of the beds of each series reaching a length of six feet ; Eurypterus 
is assured by the presence of certain forms of attained 18 inches. These great creatures 
fossilised life. In the Silurian, very diflerent crawled about in the shallow and muddy sea 

beds where, close to the shore, 
r /.r: % “ ^ probably spread havoc with 

their powerful claws among the 
relatively defenceless trilobites. 

T he “ Bone Bed ” 

The first appearance of fossil 
fishes in the beds of this country 
is found in the Ludlow scries, in 
what is known as the “ Bone Bed,*’ 
which is full of the fragmentary 
remains of fishes and Eurypterids. 
These fish-like creatures are the 




LIVING CARDENS IN SILURIAN SKAS. During the 
Siluriun period sea lilies — not plants, but animals allied to 
starfish -grew in dense gro\cs which in the course of ages 
have been compressed into beds of limestone. At the top is a 
fossil sea-lily ; lower, a reconstruction after Mr. Charier 
R. Knight. British Museum 


oslracodcrms, primitive jawlcss 
forms which had appeared in the 
Ordovician rocks of C.'olorado. 
The head and forepart of the 
ostracoderms were protected by 
hard bony plates, and while there 
were no limbs or paired fins, 
dorsal and caudal fins had 
appeared. Most important of all 
were the beginnings of the vertebral 
column; although this was 
probably not composed of bone 
but of cartilage, it served as a 
support for the muscular tissue of 
a powerful body and tail. 

Some of the echinoderms 
attained their maximum develop- 
ment during the Silurian Period, 
both crinoids and cystideans con- 
tributing their remains to the 
many massive beds of limestone. 
Corals, increasing in abundance, 
thus helped to build limestone. 

At the end of Silurian limes 
deposition ceased in these ancient 
seas, which covered a large part of 
Britain. Then earth movements 
broke off the history of depo- 
sition, folded the marine sediments 
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formed in the three Lower Palaeozoic periods, 
and heaved up the newly folded rocks to 
form a land-mass diversified with mountains, 
valleys, and rivers with iheir flood plains and 
estuaries. In Britain the folding was most 
severe and complex in Scotland, hence the name 
C aledonian is given to this episode of earth 


movements ; in Wales jgentler and broader 
folds were formed, and in the Midlands the 
rocks were relatively little disturbed. The new 
geography created by the upheaval of these 
folded Lower Palaeozoic rocks set the scene for 
the next period of geological history, which is 
called the Devonian. 


LESSON 10 

Devonian and Old Red Sandstone 


T ill series of maiinc strata representing the 
Devonian period was so named by two 
geologists, Adam Sedgwick (1785-1873) 
and Sir Roderick Murchison (1792-1871), in 
IS39, because of the distinctive fossils discovered 
in Devon and C ornwall. Marine sediments 
of this age have also been found in west 
Somerset and in borings beneath London. In 
Britain, north of a line running from the Bristol 
C hannci through London, the same period of 
geological lime is represented by strata called 
the Old Red Sandstone, with distinctive types of 
both rocks and fossils having little in common 
with the marine series. 

That these series existed contemporaneously 
IS proved from the facts that they both overlie 
the Silurian, and both arc immediately below 
ihc Carboniferous, but neither the Cild Red 
Sandstone nor the Devonion oveilics the other 
to any extent ; indeed, in west Somerset (he two 
lypes of rock are found to be interleaved one 
with the other. The stratigraphical evidence 
thus indicates that they were deposited under 
different conditions during the same period, 
generally called the Devonian System. 1 he Old 
Red Sandstone senes of rocks were formed under 
continental conditions, as the deposits of lake 
lloors, fans of torrent debris, or blown sands in 
legions suffering periodic spells of aridity. 

Advance and Recession of the Sea 

Britain is not the only country possessing 
Devonian age rocks of these two contrasting 
kinds, the marine and the continental. Both 
types are found, for example, in North America 
and in Europe, and in both these regions there 
IS an intermediate zone where the two types arc 
interleaved. By mapping the distribution of 
these types of rock, it is possible to construct a 
map showing the main outline of the geography 
of the period, as has been done for Europe. In 
the zone of interleaving, the marine rocks 
represent an advance of the sea, the continental 
ones mark the recession of marine water. This 
zone was evidently one of shifting coastlines 
throughout Devonian times. 

The marine Devonian series found at the sur- 
face in Devon and in Cornwall are disturbed 
and contorted by the earth movements which 


look place at the end of the Carboniferous 
pcMod. Yet a study of these rocks suggests 
what conditions were like in this part of the 
Devonian seas. Beds of Lower Devonian rocks 
run m an cast-west band from Newquay to 
Dartmouth and Torquay. They represent dark 
muds, often with limey bands, and sands, no^ 



IJF.VONIAN FORMA J IONS in Ihe Dritisli 
IkIcvn are shown black in this map. The stippled 
urea represents the probable extent of marine and 
hniekish water in Devonian times. The other areas, 
outlined hy dotted lines, were inuuntuin-Rirt basins 
in which the enntinental deposit.s of Devonian 
age, the Old Red Sandstone, were formed. The 
dashed lines arc two important Scottish faults, 
the Highland boundary fault in the north, and the 
southern upland fault to the south. 
hrom Jfivtorirnl Grnlogv/* hy C. O Dunhrii (IViley and 
Siois, Nrw York) 
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THK AGK Ol’ KIvSH. Follouin^ I he Silurian period true fish 
became abundant in the Devonian and Old Red Sandstone periods, 
predomiriatinR over other forms of life. Devonian examples shown 
here are Pterichlhys (2) and C\‘phalaspis (3), both armoured. 
Developments of ihe Old Red Sandstone are Plerygotus (1), a 
giant lobster or scorpion 6 ft. long, Osteulepis (4), Acunthodes (5). 


cc)mp;tctcd to slates and hard quartzites. They 
contain brachiopods, gastropods, corals, and 
ti Mobiles, animals which lived on the muddy or 
limey floor of those rather shallow seas. 

'Vhe Middle Devonian rocks occurring just 
north ol' the Lower Devonian outcrops, can be 
studied on the coast at Torquay and inland to 
the west. Most prominent, as forming steep 
chfl's on the coast and in large quarries inland, 
arc thick limestones representing reefs built up 
in clear shallow waters. The remains of the 
reef-buildmg animals -moss-animals or bryozoa, 
and corals -arc abundant, and various other 
reef-dwellers, brachiopods and nauliloids, are 
also present. 

The Delabolc “ Butterfly ” 

To the west, in Cornwall, the reef-Jimestones 
die out and are replaced by muds, now com- 
pacted into grey slates. These represent a 
different, though still shallow -water, environ- 
ment, with dilTcrcnt marine animal remains - 
those which preferred a mud floor and muddier 
waters to the clear water and peculiar con- 
ditions of the reefs. Near Newton Abbot 
volcanic aslics and lavas arc inlerbcdded with, 
or largely replace, the limestone reef rocks. 
Hvidcnce of volcanic activity continues in 
Upper Devonian rocks and at Pentire Point, 
near Pad slow, is a cliff nearly 300 feet high 
compo.sed of lavas whose “ pillow " structure 
shows that they were erupted beneath the sea. 
The Upper Devonian slates of the quarries at 
Delabolc in north Cornwall contain a well- 
known fossil, sold to visitors as the Dclabole 
“ butterfly.” It is really a brachiopod, whose 


ridged shell has been distorted by 
the compression and shearing 
which these rocks suffered in the 
earth-movements at the end ol 
Carboniferous limes. 

Early Ammonoids 

The marine fauna of the 
Devonian period, while generally 
similar to that of the Silurian, 
had certain marked differences. 
The grapiolites had died out 
except for the dendroid forms. 
The trilobitcs were still fairly 
abundant but had passed the peak 
of their evolutionary develop- 
ment, being less numerous and 
less varied compared with Lower 
Palaeozoic times. It is in the 
limestones and shales, not the 
sandstones, that the fossils arc 
numerous in south-west England. 
In North America, sandy marine 
Devonian rocks are oftcncrowded 
with brachiopod shells, and a 
glass sponge, its lacy skeleton 
made of great numbers of needles of silica; 
starlish are sometimes found — one specimen had 
died m the act of devouring a bivalve. 

The cephalopods had increased both m 
genera and species ; one order of them, the 
Ammonoidea, which is now extinct, made its 
appearance. L.arly forms of the ammonoids 
have the typical closely coiled shells and, as 
in many other cephalopods, the shell is divided 
into a number of separate chambers by parti- 
tions. The edge of the partition wall can be 
seen as a line or suture on the surface of the 
shell. These early ammonoids are called 
goniatites (Greek f^onia, an angle), because 
the crimping of the partition walls produced 
an angular suture line. Goniatites arc usually 
found in muds laid clown in rather deeper 
waters. The brachiopods were common. 

The best areas for the study of these Devonian 
rocks and fossils are the coastline from Mine- 
head to Ilfracombe, Combe Martin, and, where 
exposed, on Exmoor ; also Pilton, Chudleigh, 
Newton Abbot, Torquay ; from Dartmouth 
to Plymouth and Polperro, Launceston, and the 
north coast of Cornwall to St. Ives ; and from 
Penzance eastward along the coast. 

Accumulation Areas 

To the north of the seas covering southern 
England lay the continent which emerged after 
the Caledonian earth movements at the end 
of Silurian times. Crossing the continent 
from N.E. to S.W. were a series of mountain 
chains, ridges, and hills, which divided it into 
a number of hill-girt natural basins. These 
basins acted as accumulation areas for the 
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deposits of the period, and the fact that these 
deposits are often red and sandy gives the 
formation its name, Old Red Sandstone. 

The Welsh basin contains the delta deposits 
of a great river system, sometimes forming a 
delta plain, sometimes flooded to fornj a series 
of shallow lagoons. The silts, sands, and 
pebbles of this great delta can now be seen as 
green, brown, or red sandstones, marl and 
conglomerates, out of which such hills as the 
Brecon Beacons have been carved by the erosion 
of much later times. 

Conditions in the Scottish part of the 
Devonian continent arc well seen by studying 
the rocks of the Midland Valley, m which 
Glasgow and I dinbiwgh are situated. The 
Midland Valley is defined geologically by two 
great parallel faults, the Highland Boundary 
fault to the north and the Southern Upland 
fault to the south. Movement along these 
faults had l)egun in Devonian times, and let 
down the great block of country between them 
so that it formed a rift valley — the C aledonian 
Basin. Piled against the sides of this valley 
are huge spreads of Lower Devonian torrent 
deposits, up to 15,000 feet thick in some places, 
their pebbles, sand, and boulders well rounded, 
which were thrown down pell-mell without 
much sorting. 

The fragments were derived from the border- 
ing mountains to the north and south of the 
valle}', and they hear wilnc.^s to the torrential 
rains trapped by the ncw'ly elected peaks of 


A good fish fauna is found in certain layers, 
and amongst them is the earliest known ancestor 
of those fish which are the common inhabitants 
of to-day’s fresh and sea waters —the ray-finned 
actinopterygians. Lungfish arc also found, 
ancestors of the modern forms, and osteolepids, 
which also had lungs, and which gave rise to 
the coclacanths and to the first four-footed 
animals by the end of Devonian times. 

One small pocket of Middle Old Red Sand- 
stone rocks, found in the Cirampian mountains, 
contains a band of chert which seems to be 
a petrified peat. The plant remains are 
beautifully preserved in silica deposited from 
the waters of a warm spring, and in the peat 
occurs the earliest known insect, a primitive 
wingless spnngtail. 

In Ancient Valley Pools 

Deposition was resumed in all the basics 
of the Old Red Sandstone continent in Upp^r 
Devonian times. Pool and lake deposits ha>ie 
plant remains with well developed leaf fronds, 
resembling those of the C'arboniferous age 
forests. The (ishes are of similar types to thosd 
inhabiting the Orcadian lake. But there are\ 
signs of an increasing periodic aridity in these', 
ancient valley pools. Often their muds dried 
out and cracked under the sun’s heat, the mud- 
cracks being buried and preserved by the 
sediment which was washed in at the next rains. 

Fish crowded together m shrinking pools 
and weic buried by windblown sands. Modern 


the mountain ranges. Lenses of sand and 
shale were laid down in lakes and pools 
along the valley bottom, and volcanoes 
poured out lava flows and spreads of ash. 
The lavas, more resistant to weathering 
processes than the other Old Red Sandstone 
sediments, now form the Ochil, Sidlaw, and 
Penffand hills in the present Midland Valley. 

Flagstones 

The life of the Caledonian basin in Lower 
Old Red Sandstone times probably clustered 
round the pools and lakes, for in the sand 
and shale lenses are found abundant frag- 
ments of primitive leafless or needle-leaved 
land plants. There are also euryptcrids — 
jointed limbed invertebrates related to 
the scorpions, millipedes, and primitive 
fishes— creatures which had not acquired 
jaws, such as the genus Ccphalaspis, and 
early jawed forms such as ucanthodians. 

Middle Devonian age Old Red Sandstone 
does not occur m the Midland Valley of 
Scotland, or indeed anywhere in Britain 
except in the Orcadian basin, where ,il 
represents the bottom deposits of a large 
lake. These now form the jointed flagstones 
which characterise part of the coast of C'aith- 
ness. They make excellent paving stones. 



HOW HFVONIAN FISH DIED. Iji the Devonian 
period desert conditions spread, lakes and rivers dried 
up, and tish from large areas were crowded into pools, 
where they died when the water finally disappeared. 
The geologist finds them packed close, as in this fossil 
from an Old Red Sandstone stratum. 
liritUh Museum. Natural History 
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Devonian and Old Red Sandstone 


lungfish can survive drought for a while by 
burying themselves in the damp mud at the 
bottom of a drying pool, and breathing air 
with their lungs. No doubt the Upper Devon, 
ran lungfish did the same. But to go overland 
in search of a welhfilled pool was evidently 
also an advantage, for the first four-footed 
animal has been found in late Devonian rocks. 
It was found, not in Scottish Old Red Sand- 
stone rockvS, but from similar deposits in Green- 
land, and has live-toed limbs for land-walking 
and a fish-like tail for swimming. This early 
four-footed animal is one of the most primitive 
members of the Amphibia, most of whom 
spent part of the time on water and pan on 


land, and most of them have to return to 
water to breed. Modern amphibians are frogs, 
toads, newts, and salamanders. 

By the end of the Devonian period the Old 
Red Sandstone continent had been planed down 
by 30 million years of weathering and erosion. 
Subsequently much of this land began to sink 
and the sea encroached ; the great beds of lime- 
stone began to be formed which now comprise 
the Carboniferous limestone constituting the 
base of this great age of plants. Many 
Devonian rocks have economic value. Old Red 
Sandstones and limestones furnish building 
material ; roofing slates come from Devon and 
Cornwall ; and road-metal from granites. 
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Deposits of the Carboniferous Sea 


T he Carboniferous period covers about 50 
million years of the earth's history. 
Although the name comes Uom carhtwcm^ 
Latin for coal, and was given because of the 
numerous coal beds laid down during the 
period, these form but a small proportion of the 
whole system, which, comprising limestones, 
shales, sandstones, and bands of ironstone, 
attains a thickness in many areas of 20,000 feet. 

The character, or fades, of these rocks shows 
that the C arboniferous period is represented by 
a marine and a terrestrial senes of beds, together 
with estuarine and fresh-water types. There 
arc also intercalated layers of volcanic material 
which bear witness to successive eruptions in 
certain areas. 

IJmcstoiie and Coal 

The whole has been divided into Lower 
Carboniferous and Upper Carboniferous, witli 
further subdivision into Lower Carboniferous 
limestones and Yoredale beds, Upper Carboni- 
ferous Millstone Grit beds and Coal Measures. 
The lowest beds of the entiie scries arc the 
lower limestone shales, which also contain 
layers of sandstone and Carboniferous slate. 
Above these are the great beds of Carboniferous 
limestone, which are, of course, marine, and 
are composed largely of corals, crinoids, and 
foraminifera. These beds are overlaid by the 
upper limestone shales — generally known as 
the Yoredale beds*— which contain bands of 
radiolarian chert, and are also marine. 

The next series is the Millstone Grit beds, 
composed of hard siliceous rocks with bands of 
shale, sandstones, and fiagstones. Occasional 
seams of coal iftdicaie the beginning of swamp 
forest and terrestrial conditions. They form, 
generally, the foundations of the Coal Measures, 
and some layers contain remains of terrestrial 
plants. These beds were apparently deposited 


in the deltas of rivers, lagoons, and shallow 
marine waters, representing alternations of 
marine conditions with, occasionally, those of 
brackish or fresh-water swamps in which 
flourished the vegetation more particularly 
associated with the Carboniferous period. 

The fourth and last series, the Coal Measures, 
consists of sandstones, shales, and clays, with 
numerous layers or seams of coal together with 
bands of ironstone. Marine rocks are rare ; 
most of the rocks represent brackish to fresh- 
water mudflats and sandbanks periodically 
colonised by swamp- forest. 

I'he Peiiiiines 

The entire Carboniferous system is well 
developed in Britain, where the beds lie flat in 
some places. But mostly the one-time con- 
tinous sheet of strata which lay horizontally 
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HOW BRITAIN’S COALFIELDS WERE 
SAVED. When ut the end of the Carboniferous 
period Ihe earth’s crust became folded into 
ridges, most of the coal measures were sub- 
sequently lost through denudation and only 
those preserved that lay in the pockets of the 
hilb. These were covered again later. 
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CHtnOAR CLIFFS AND CiOHCF. Carboniferous 
or mountain liincsfone composes many English moimtuins, 
and it Is well exposed in the cliffs at Cheddar, Somerset, 
'I'he famous Rorge in the Mendips ivas formed by the 
wearing away of the limestone. Caverns run deep into 
the hills here, and they contain many stalactites and 
stalaRinites. 


over much of Hngland is now divided into 
syncIinLd troughs of basins, by subsequent 
foldings. The chief of these folds are the 
Pennine, extending north and south, together 
with the llereynian system of east-west folds, 
extending from the west of Ireland through 
southern England to Westphalia. Thus great 
and lesser fold-basins or synclines were formed 
which prcscivcd large areas of coal-bearing 
strata from denudation in later times. 

Sandbanks and Clay Flats 

Following the Devonian period came a long 
era of gradual subsidence over part of Britain 
and Ireland ; much of the Old Red Sandstone 
area was submerged, and in 
the clear shallow waters of 
the warm sea lime was preci- 
pitated as grey mud ; organ- 
isms lived and died, their 
shells and skeletons combin- 
ing with the lime mud to build 
up, at the gradually sinking 
sea-bottom, beds of grey 
Carboniferous limestone, 
thousands of feet thick m 
some places. 

The sea submerged the 
south of hngland and parts 
of Yorkshire and Lancashire 
and Ireland, extending north- 
ward round central and west 
Wales, which was land in 
Carboniferous times, and 
from which a peninsula 
stretched eastwards over 
what is now the Midlands. 

It extended to southern 
Scotland, where coastal 


deposits of the Lower Carboniferous sea 
are found in the Midland Valley ; sand and 
clay washed down from a great northern 
continent formed layers of sandstone and 
shale. Periodically the sandbanks and 
clay Hatfe were colonised by swamp vegeta- 
tion, whose remains provide coal seams of 
Lower Carboniferous age in this area, in 
addition to those of Upper Carboniferous 
age. Sometimes the sandbanks and 
clay flats were invaded by sea- waters, the 
shore retreated a little, and limestones 
were formed. 

Much volcanic activity occurred in the 
Midland Valley of Scotland in Lower 
Carboniferous times. From the sheets of 
lava poured out of these volcanoes have 
been carved (by wind and rain and other 
natural agencies) the present Kilpatrick 
and Cathkin hills in the Glasgow district/; 
and the famous Arthur's Seat, 822 1^. 
high, overlooking Fdinburgh is an old, 
lava-filled, volcanic vent of this agc\ 
Close by Arthur’s seal are the Salisbury Crags, 
crescent -shaped escarpment 60-70 ft. high. Slighi\ 
volcanic activity occurred in nerbyshirc, the Isle 
of Man, and south-west Ireland at this time. 

Mountain Limestone 

The Carboniferous limestone was originally 
called “ mountain limestone,” because it com- 
posed so many English mountains, such as the 
Pennines, the Peak, and the Mendip hills. It 
can also be seen well exposed m the gorge of the 
Avon near Bristol, in the Cheddar cliffs, and the 
crags of Derbyshire. In south Wales the thick 
beds of this limestone can be observed along the 
clilTs from the Mumbles to Worm's Head, and 



PETRIFIED VEGETATION OF CARBONIFEROUS TIMES. This 
imprint (left) of a fern that flourished in the Carboniferous period was 
found in a coal seam near Radstock, Somerset. There is plentiful 
evidence of the abundant and diverse flora of that period. A large petrified 
tree, whose base is seen on the right, was discovered standing erect in a 
seam at Clayton, near Bradford, Yorkshire. See also Ulus. p. 1878. 

Fhowst Geological Survey and Museum 
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in the St. Go wan’s Head 
district near Tenby 
Throughout the Pennine 
area of Yorkshire. 

Ourham, and Wcstmoi- 
land, together with a 
large pari of Northum- 
berland, this *' mountain 
limestone ” approaches 
the surface, and in the 
Lancashire Pennincs it 
attains the immense thick- 
ness of 6,00() feet. 

In Scotland it covers 
a large area of the Low- 
lands from Ayrshire to 
Haddington, extending 
over most of I'jfc, and 
it is well displayed at 
Burntisland and else- 
where along the coast. 

No trace is found north of the Si. Andrews 
area, from which it appears that here was the 
farthest extent of this Carboniferous sea. The 
Carboniferous limestone is most extensively 
presented in Ireland, where it covers 15,000 
square miles and attains a thickness of over 
2,000 feet. The lower limestone shales upon 
which these beds rest arc well exposed over a 
large area of northern Mayo, and in the south 
of county Cork. 

Fa (cut of (he Carboniferous Sea 

In addition, there are the upper limestone 
shales, also known as the Yorcdalc beds. 
These overlie the “ mountain limestone,” and 
are well developed at Yoredale, in Yorkshire ; 
they ^Iso cover the Pendleside area in Lanca- 
shire. and merge inlo the Pennine limestone. 

These complete the purely marine series of the 
Lower Carboniferous. The Millstone Grit .senes 
and the Coal Measures, constituting the Upper 
Carboniferous, arc considered later. 

The great Carboniferous sea, with its 
thousands of feet of marine deposits, was not 
peculiar to Britain. These deposits extend 
across northern h ranee to Belgium, where in the 
Meuse area they attain a thickness of 2,500 feet. 
Thence they continue through south Germany 
and Bohemia to Russia, whence they stretch 
across Siberia to northern India, China, Japan, 
and Alaska. In North America they cover an 
area of about 200,000 square miles. In Australia 
the Lower Carboniferous attains a thickness of 
J 1,000 feet of shale, sandstones, and limestone. 

Fossils of 'the Lower Carboniferous 

The fossil remains m the Lower Carboniferous 
series are, of course, marine ; many resemble 
Devonian forms. Corals, chiefly rugose types, 
were abundant ; while the crinoids were so 
numerous that their remains produced beds 



AN IINIPRL.SSKJN OF A FORFIST SW^MP during the chief coal- 
forming period (Carboniferous), nboiil 250 million years ago. This is a 
photograph of the dioramn exhibited in the Geological Museum, South 
Kensington, l^ondon. 

hy prrrmxsitw of Ihv i ofi/i nllcf of Jl M Stationery Office 

of limestone hundreds of feet thick, known 
as cnnoidal limestone. The genera chiefly 
represented are PUitycrinus, Actinocrinus, Cyatho- 
crinus, and Granalocrinus. Hrachiopods were 
plentifully represented by Spirifer, Produefus, 
Puff/iaw and Chonctes. Poly/oa were very 
numerous and foraminifera are abundant in 
places. Among the cephalopods, goniatilcs were 
the most numerous. 

Trilobites had greatly declined, being repre- 
sented by the small Phillipsia, Gr if fif hides, 
ProctHs, and Brachy met opus. The trilobites 
virtually ceased to exist in the Carboniferous 
period, and iheciiryptei ids greatly declined. The 
gastropods continued to flourish, Bellerophon 
and Guompha/us ficqiiently appearing. Fishes 
were often numerous, judging by the number of 
teeth and spines which are found m certain rock- 
bands, particularly of the shark type ; they were 
of immense size. The shclifish-ealing sharks, 
Orodus, Psammodus, and Petahdus, were the 
most noteworthy. 

The chief economic products of this .scries 
are limestone for building and the production 
of lime and sandstones for making glass. Oil is 
distilled from the canncl and oil shales which 
exist south and west of Glasgow. Iron ores, 
lead, and zinc occur plentifully in veins and 
pockets in the limestone. 

Deposits of a Great Delta 

The lower part of the Upper Carboniferous 
series of strata represents the deposits of a great 
river delta, which buried the Lower Carbonifer- 
ous limestones with its sands, pebbles, and silts. 
By studying the pebbles of this delta deposit it 
is possible to make a map of the vast river 
system which transported them, for many of the 
pebbles are of older rocks whose characters and 
place of outcrop are well known. By mapping 
the distribution and thickness of the deltaic 
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Deposits of the Carboniferous Sea 


rocks the delta itself can also 
be reconstructed. 

As the delta was built out 
across northern England and 
the Midlands, it brought 
brackish water or fresh- water 
conditions to the area, huge 
stretches of mudflats and 
sandbars, perhaps resembling 
those of the mouth of the 
present-day Mississippi. 

These delta deposits are 
called the Millstone Grit. 

Periodically the Millstone 
Grit delta was flooded by the 
sea, but bands of marine 
rock become rarer towards 
the top of the series and 
are rare in the succeeding 
Coal Measures. By Coal 
Measures times the delta 
had thoroughly established 
Itself, and the deposits of this 
period represent the mud dal 
sediments (now shales), and 
sandbanks (sandstones) of the 
delta flood-plain, which was 
traversed by sluggish disttibu- 
tarics, and periodically 
colonised by a lush swamp 
vegetation whose highly 
compressed remains now 
form scams of coal. 

The Millstone Grit beds 
are hard, compact, siliceous strata, flags, and 
sandstones, together with beds of conglomerate 
pebbles. The top bed is locally known, in south 
Wales and elsewhere, as “ farewell rock,” 
because it forms the base of the Coal Measures, 
and it is usually farewell to any further seams 


as soon as it is reached. 
Millstone Grit forms the high 
moorland regions of west 
Yorkshire, well exposed in 
the crags at llkley, at Patclcy 
Bridge, also in the Harrogate 
and Keighley districts, and 
over the Glossop area north 
of the Peak. These rocks 
also approach the surface 
between Lancaster and Settle, 
and protrude through the 
C oal Measures farther south. 
They provide paving stones, 
and silica stone for fire-bricks. 

Coal in Britain 

The Coal Measures exist in 
numerous basins throughout 
Britain and Ireland. The 
beds consist chiefly of shales, 
with lesser beds of sandstone 
alternating with scams of 
coal, bands of fireclay, and 
ironstone. The Coal Meas- 
ures attain their maximum 
thickness in south Wales, 
nearly 10,000 feet in some 
places, and there arc about 
25 seams. In Lancashire they 
reach approximately 8,000 
feet, and contain some 65 
seams. 

In north Staffordshire 
there are about 40 workable seams. In 
l^urham there arc 60 scams, in beds 2,0C0 
feet thick. Leicestershire has 10 seams, in 
beds approximately 1,500 feet thick. In 
Northumberland, over a wide area, the beds are 
between 2,000 and .^,000 feet thick and contain 



MILLSIONK GRIT PERIOD. 
I his map shims the probable 
distribution of land and water at 
the time. A, river bringing schist 
from the Blair Alholl region ; 
B, bringing porphyry from the 
Oslo region ; C and I), bringing 
sand, granite, etc. ; E, bringing 
granite, etc. ; S, line of section. 
Fiopn "4n /ntunlui lion fit StratiKraph}’,'’ 
hr L D Slump (Allen and Unwin) 
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CARBONIEEROOS COALFIELDS. Diagrammatic section through the Carboniferous coalfields of 
Lancashire ^and Yorkshire. Regions of Carboniferous limestone, Millstone Grit, Coal Measures, and 
Peitno-trlas are indicated. Geological Survey and Museum 
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1 5 workable scams. In Derbyshire they 
are approximately 2,500 feet thick, in south 
Yorkshire and Nottingham about the same 
— all being part of one great coalfield, which 
once linked up with the coaltickl of Durham 
and Northumberland. Jn the Whitehaven 
area of Cumberland the beds are 1,500 Ret 
thick. In the Forest of Dean are 15 work- 
able seams m beds about 2,500 feet thick. 

The Bristol and Somerset coal beds are 
approximately 6,500 feet. 

in Scotland the Lanarkshire Coal 
Measures are some 4,000 feel thick, with 
15 workable scams. Others are in Ayrshire, 
near I dinburgh, in Haddington, Clack- 
mannan, and Fife, where they reach a 
thickness of nearly 1,000 feet. C'annel coal 
and oil shales are present near Glasgow. 

In Ireland the coalfields are very poor, 
though they arc present over large areas 
of Keriy, Clare, Limenck, I eix, and 
Kilkenny, with smaller areas in the north. 

Coal Throughout the World 

On the continent of Europe the greatest 
development of the Upper Carboniferous facies 
is in Westphalia, Germany, where the whole 
scries attains a thickness of about II ,000 feet, the 
lower .'^,000 feet— called the Flot/eerc sand- 
stones taking the place of the Millstone Gnl 
of Britain. The upper 8,000 feel consists of 
Coal Measures in which as many as 90 seams 
of coal are present. This series reappears in the 
Mons and Douai areas, thinning out through the 
Boulonnais region of northern France and 
extending to Kent, where at a depth of over 

1 .000 feel not very productive seams are worked. 

The great development of the Westphalian 

area has resulted in the adoption of the name 
Westphalian on the Continent for the strata 
represented by the Upper Carboniferous m 
Britain. There are, in addition, certain upper- 
most Carboniferous beds which do not occur 
in Britain (except perhaps in south Wales), but 
arc well developed in northern France, where 
they are known as the Stephan ian ; in eastern 
Russia they are called the Uralian. 

The C oal Measures in the U.S. A. are the most 
productive and easily worked in the world, 
mostly owing to the great thickness of the 
seams. They are of considerable extent in 
Pennsylvania, Ohio, and Illinois. Canada has 
its coalliclds, in Nova Scotia. 

In Aujitralia the Coal Measures are highly 
productive. In the New South Wales area, 
where the Upper Carboniferous merges into the 
Permian, the strata, intercalated with good coal 
seams, attain a totallhickness of from 11,000 
to 13,000 feet, extending over a known area of 

25.000 square miles. 



FIRST CKFATURES WITH LIINGS. DuHiik the ( 
Carboniferous period a warm, moist elimate prevailed. 
Fish, forced to evolve by the preceding Devonian drought, 
developed lungs and limbs, and so became the first 
amphibians, hut were still mostly restricted to water. 
.Some passed on to the land to become reptiles. 

China has coalfields rivalling those of the 
U.S. A., although production there is delayed 
owing to lack of up-to-date machinery. Else- 
where, Japan, the Donetz district of the U.S.S.R., 
the coalfields of Poland and of Czccho-Slovakia, 
and the undeveloped coalliclds in the Arctic 
regions, olTer the most promise. Italy and 
Spam are poorly provided for in this respect. 

Flora and Fauna 

The Coal Measures arc rich in fossils of 
terrestrial flora, and even fauna, for the forests 
provided the food and shelter for numerous land 
creatures, while the nuid of the marshy lagoons 
and deltas preserved ihcir remains. Scorpions 
such as rAK\('orpiNs—^ small terrestrial descend- 
ant of the big curyptends of earlier geological 
periods -were in existence, and insect life 
attained enormous development ; ants, cock- 
roaches, crickets, dragon-flies, may-flics, locusts, 
beetles, and millipedes have been collected in 
one locality where conditions were favourable 
for the preservation of their fossils. Wings of 
insects reaching to .seven inches in length have 
been found ; and there is evidence of creatures 
with a wing-span of over a foot. 

The amphibians belonged to a long extinct 
type, the labyrinthodonts (named from the 
labyrinthine folds in their teeth). Several genera 
of these amphibians have been discovered 
in Carboniferous rocks in Britian. The flora 
was abundant and diverse. Lycopods and 
Icpidodendrons were much in evidence. The 
horsetails {Equiseta) are represented. Numerous 
ferns, many of tree form, flourished. Conifers 
and araucarias grew in dense abundance. 
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LESSON 12 

Chief Features of the Permian Period 


T he Permian is the last of the Palaeozoic 
periods : its strata follow the Carboni- 
ferous, and were originally known as the 
New Red Sandstone, in contradistinction to the 
Old Red Sandstone of the Devonian period, 
which immediately underlies the Carboniferous. 
Because several other formations, such as marls, 
breccias, limestones, dolomites, and conglomer- 
ates, also enter into the composition of this 
geological system, the name Permian was 
proposed by Sir Roderick Murchison, in 1841. 
It is derived from Perm, an old province of 
cast Russia wheic these deposits are found 
extensively developed. 

Jn Britain there exists a distinct break in 
deposition between the Upper Carboniferous 
and the Permian scries. The highest of the 
C arboniferous, that is, the Stephan lan, facies is 
not present in Britain, but where strata corre- 
sponding to the Stephanian exist, as in northern 
France, the Carboniferous passes conformably 
upwards into the Permian. I hese transition 
deposits are thciefore know'n generally 
as Pcrmo-C'arbonifei ous. F'hcy arc present, 
together with the Permian, in southern 
l.urope, eastern Russia, central Asia, India, 
Australia, South Afiica. and South America. 
In these areas they attain a great extent 
and thickness. 

Armorican Orogeny 

In Britain the break m deposition between the 
Upper Carboniferous and Permian locks was 
due to an episode of earth movements called the 
Armorican orogeny (after the old name for 
Brittany Armoiica — where the elfecls of these 
earth movements arc well displayed). The most 
severe effects of these earth movements m 
Britain aic seen in Cornwall and south Devon, 
where the Palaeozoic rocks have been much 
buckled and fractured. In South Wales, west 
Somerset, and the Mendip Hills, folding of 
the Palaeozoic rocks also occurred, and the 
rucked-up folds tend to an east-west alignment. 

The effects of these earth movements make 
difficulties for miners hewing coal from seams 
in the South Wales and Bristol coalfields, for 
these seams arc often displaced by faults, and aie 
therefore difficult to follow over any distance. 
But these earth movements also produced the 
synclinal basins which preserved some of the 
British coal formations (as described in the 
preceding Lesson), for example, in the Midlands, 
and in Lancashire and Yorkshire. 

After the Armorican orogeny, Britain became 
part of a continent which extended southwards 
as far as thd noilhern edge of the present-day 
Alps. The site of the Alps and Mediterranean 


was covered by a sea known to geologists as 
Tethys. Britain remained a continental area 
throughout Permian and Triassic times, except 
for a .short marine invasion of northern Hngland 
restricted to Upper Permian times. The 
continental deposits of Pcrmo-Triassic age in 
Britain contain veiy few' fossils, so that it is 
difficult to distinguish Permian from Triassic ; 
and most of these deposits are bright red in 
colour, due to the presence of a fine dust of 
iron oxide through the rock. So these red rocks 
are called the New Red Sandstone, the word 
New distinguishing them from the Old Red 
Sandstone of Devonian age which lies below 
the Carboniferous strata. 

When the Sea Dried Up 

By Upper r*crmian times the broad and gentle 
iipfolds created in the Palaeozoic rocks by the 
Armorican orogeny in the Pennine region had 
already been worn down. Across the bevelled 
edges of these folds crept a narrow sea, who.se 
deposits can be traced from North Shields to 
Nottingham, with small patches in the Vale of 
Fden and near Manchester. The nature of the 
deposits suggests a very warm shallow sea with 
a high rate of evaporation of its waters ; for the 
deposits arc mainly magncsia-rich limestones, 
followed by precipitates of gypsum and rock 
salt, and sealed off above by red clays. 

hew fossils occur in these rocks, except in a 
.senes of reefs ; the waters of this sea may 
have been too salty for all but a few specially 
adapted animals. The Upper Permian salt 

deposits arc a great natural asset to Britain ; 
they are woiked in Durham. At the end of 

Permian times the sea dried up, and all of 

Biitain enjoyed continental conditions in 

Triassic times. 

New Red Sand.stones 

The New Red Sandstones are much in evidence, 
intercalated with marls and breccias, in the 
Coventry and Kenilworth areas of Warwick- 
shire, to the west of Birmingham, in the West 
Bromwich district, and in the northern part 
of Worcestershire. There arc several outcrops 
in Staffordshire, notably the Clent hills, and 
in Shropshire where, in the Lnvillc area, the 
marls, breccias, and conglomerates reach a 
thickness of 800 feet. 1 hese deposits in the 
Midlands are sands, silts, and pebbles brought 
down by torrents from highlands which existed 
in the Worcester and Leicester areas, and in 
Wales. The torrents were due to infrequent 
but violent rainstorms, such as characterise 
the hilly regions of semi-arid countries of 
the present time. 
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In Lancashire, on the Pennine slopes to the 
east of Manchester and Stockport, the New 
Red Sandstone attains a thickness of 1,000 
feet, while the marls and limestones reach to 
another 230 feet. Farther north, and still to 
the west of the Pennine ridge, the Permian 
rocks arc found in great thickness throughout 
the Vale of Eden, reaching almost to Carlisle 
from Kirkby Stephen in Westmorland. There 
the New Red Sandstone reaches 1,500 feet in 
thickness, while above this arc thin beds of 
marine limestone and red shale. 

At St. Bee's Head, at Egremont, and farther 
south in the Clithcroc area, and cast of Preston, 
are more small outcrops of these strata. They 
appear in the Isle of Man and, still farther 
west, in Ireland, at Cultra, near Belfast, and 
at Armagh and in eastern Tyrone. 

Rich Red Earth of Devon 

In eastern Devon, the well-known red earth is 
produced by the red marls, soft red sandstones, 
red conglomerates, and breccia ™ intensified 
in the districts north of lorquay by the 
dark red Watcombe clays, which arc used for 
pottery. Altogether these various strata attain 
a thickness of about 2,000 feet, coveting a 
large area from Paignton northwards through 
Torquay, Teignmouth, Dawlish, and Exmouth, 
to Exeter and thence to Tiverton ; a narrow belt 
extends into Somerset to the Wiveliscombc area. 
From near Budleigh Salterlon, in the east, to 
Creditonand llathcrleigh,in the west, the country 
displays the rich red fields, lanes, and combes 
peculiar to these soft New Red Sandstone strata. 


In Scotland there is a small extension of the 
Cumbrian facies into Annandale, to Dumfries, 
and to the Thornhill area of Nithsdale, where 
various beds of sandstones, breccias, and 
conglomerates attain a thickness of over 1,000 
feet ; elsewhere these rocks are not much in 
evidence, a small trad being near Mauchline 
in Ayrshire, and others in the north, to the 
east of Elgin, and near Cummingstone. 

Great Beds of Rock Salt 

The Upper Permian reveals a submergence 
of part of Europe, particularly Germany, when 
great beds of limestone were deposited in a 
sea which ultimately became land-locked, like 
the present-day Caspian. Desert conditions 
began to prevail around this shrinking sea. 
The thick bed of limestone has since becomif 
converted into dolomite or magnesian Jimej- 
stone by the magnesium salts dissolved in the 
saturated waters, which gradually evaporatea 
into salt lakes. Fossils were therefore not\ 
plentiful, as these evaporating lakes came to- 
resemble the Dead Sea. Eventually the great ', 
beds of rock salt, which are found among the 
red marls and constitute such a valuable econo- 
mic deposit in Germany, were formed, together 
with the extensive beds of anhydrite and gypsum. 

Vegetation and Animals 

The life of the Permian period indicates a 
great decline in old forms, which for hundreds 
of millions of years had nourished, and points 
to the dawn of a new age, the Mcso/oic oi 
Middle Life era. For instance, the last of the 
trilobites occur in the Permian of North 



FIRSl'AGE Of KKPIILES. In the Permian period 
arid conditions arose, backboned animals took to life on 
dry land, and reptilian forms became established and 
Increased. In this reconstruction the creature with the 
spiny frill is a herbivorous reptile (Edaphosaurus), 6 ft. 
long. Beneath It are examples of Cacops, and Eryops. 

The reptile on the left is a Proterosaurua. 


America ; the last of the Orfhoccratidae 
also, and the Goniatitidac of the Upper 
Carboniferous. The flora of this latter 
period also came to an end in the 
Permian. 

Certain types of fish also died out, 
such as the acanthodians ; and there 
occurred throughout the world in Permian 
times a decided transition to new types of 
animal and plant. The ammonites 
look the place of the goniatites ; great 
tree-ferns developed ; conifers became 
numerous, the yew-like Walchia flourish- 
ing in the drier conditions, together with 
UUrnamuQ. The earliest types of cycad 
made their appearance. The araucarias 
were in evidence, together with the 
remarkable ginkgo (maidenhair tree), 
which still survives. Thus we find vege- 
tation beginning to approach niodern 
types. 

On land, a new group of back- 
boned animals make their appearance 
— the reptiles. Reptiles were the first 
group of four-legged animals to colonise 
the drier regions of the lands. Most 



Chief Features of the Permian Period 


amphibia must return to water to breed, and 
the adults live in moist situations or in water. 
Reptiles lay an egg not dissimilar to that of 
a chicken, with a tough shell to prevent the 
egg’s contents from drying up, and from which 
hatches a young animal which is a miniature 
of the adult and can look after itself. Adult 
reptiles have a horny, scaly skin which 
prevents evaporation of body moisture. From 
the diversity of reptiles present even in early 
Permian deposits, one can infer that the earliest 
forms appeared in Carboniferous times ; but 
it is not until drier conditions become wide- 
spread in early Permian times that their remains 
become common in the rocks. 

The Permian reptiles arc primitive types, 
and vary in size from that of a small lizard, 
such as proterosaurians, to creatures about 
eight feet long. Some (the small ones) fed 
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on insects ; others were herbivores, such as 
Edaphosaurus, and there were large carnivores 
such as Dimetrodon (not unlike Edaphosaurus 
in appearance). Although these reptiles are 
often clumsy and primitive in build, already 
they can be divided into two distinct groups. 
There are those which, after a scries of 
evolutionary changes during Permian and 
Triassic times, eventually gave rise to the 
mammals— the mammal -like reptiles ; and a 
second stock which gave rise to the diverse 
groups of the true reptiles and to the birds. 
But in Early Permian times these two stocks 
had only just diverged, and the more familiar 
types of reptile did not appear until Triassic 
times, and birds not until the Jurassic. 
Primitive types of the class Amphibia, the 
labyrinthodonts, still flourished in the Permian 
as they had in the Carboniferous. 


LESSON 13 

Deserts and Lakes of Triassic Britain 


T he Triassic period is the first of the three 
divisions into which the long Mesozoic 
era, estimated to extend over 135 million 
years, is divided. The Mesozoic (middle-life) 
was a time of transition from the Palaeozoic or 
ancient-life era to the Cainozoic or recent-life 
era, and comprises three periods, the Triassic, 
Jurassic, and Cretaceous. 

It was essentially the era of reptiles, many 
species attaining enormous dimensions ; whereas 
the Cainozoic, which covers the last 10 to 20 
million years, is regarded as the era of mammals. 
The Mesozoic era is frequently referred to as the 
Secondary, according to a somewhat less 
satisfactory classification. 

It mu,st be remembered that while it is 
necessary for geological classification to regard 
these eras and periods as distinct, transition from 
period to period was gradual and continuous. 
Each period is represented by a system of rocks 
or strata, the system being subdivided into 
different series, each bearing a distinctive name 
and representing a successive epoch. 

Hunter and Keuper Series 
The Triassic system of rocks in Britain is 
divided into the Bunter and the Keuper series. 
The Bunter attains a thickness of about 2,200 ft., 
and is composed of lower mottled sandstone, 
chiefly red, followed by pebble beds overlain by 
the upper mottled sandstone. 

Above this series is the more extensive Keuper 
series, which attains a maximum thickness ol 
about 3,500 feet and is composed of sandstone 
and breccia at the base, with shales, sandstone 
red marls, dolomitic limestones, and conglom- 
erate, together with beds of rock salt above 


The name ‘‘ Trias,” meaning ” triple,” was 
given by Von Alberti in 1834, from a three-fold 
series observed in Germany ; but one series is 
missing from Britain. This is the Miischelkalk, 
a marine deposit between the mainly continental 
Buntci series and Keuper series. It is composed 
of massive dolomitic limestone altaining a 
thickness of about 1 ,000 feet, containing 
abundant fossils of crinoids and, in particular, 
bivalve shells (in German, ” muscheln ”), from 
which this particular series gets its name 
” Muschelkalk.” 

Over the Keuper is a thin transition bed of 
Rhaetic shales and limestone, which is also 
generally regarded as Triassic. 

Triassic Beds in Britain 

In Britain the Triassic beds approach the 
surface over the whole of Cheshire, over a large 
area of south and west Lancashire, nearly the 
whole of Nottinghamshire, and parts of Durham 
and Yorkshire, from near Hartlepool and Red- 
car southward almost to Ripon and York. 
They continue beneath the recent alluvium of 
the Ouse and Trent valleys to Nottinghamshire, 
where, throughout the western half of the county, 
the Bunter series approaches the surface. Not- 
tingham castle is built on a rock of the Bunter 
pebble beds. 

Over a large area of the midlands from north 
Staffordshire, Derbyshire, Leicestershire, and 
Warwickshire, to Worcestershire and Glouces- 
tershire, extend the Keuper beds of the upper 
Trias ; below these are, over much of the area, 
the Bunter beds of the lower Trias. These latter 
approach the surface without the superimposed 
Keuper in west Cheshire, including Chester, and 
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most of the Wirral, north 
Shropshire — where the 
Dun ter pebble beds are 
chiefly in evidence — and 
in the Manchester and 
Liverpool areas of south 
Lancashire. 

Northwards the Bunter 
facies extend to Lurness 
and the Cumberland 
coastal area to St. Bees, 
where they at lain a thickness 
of about 1,000 feet. Borings 
in the Isle of Man have also 
icvcaled their presence. 

1 he Bunter cover a large 
area of the Vale of I den, 
and although the Keuper 
series covers them in the 
Carlisle district, they extend 
into Scotland to the Dum- 
fries district and form some 
isolated patches in Dum- 
friesshire and Ayrshire. 

An area of the Bunter 
bright red sandstone in the 
Isle of Arran reaches to 
about 1,000 feet in thick- 
ness ; elsewhere it is evident 
only in Elgin, to the west 
of Lossiemouth. 

Throughout a large area of south-east 
England the Trias formations are known to 
extend below the superimposed strata of later 
deposits, borings having revealed the Keuper 
beds in Northamptonshire and Kent. In 
Oxfordshire the Keuper series was found about 
600 feet below the surface. Over a large area 
of Somerset and cast Devon the bright red 
sandstone of the Bunter scries can be studied 
conveniently, particularly along the cliff face 
between Sidmouth and Budleigh Salter ton, where 
It has a thickness of nearly 400 feet, resting upon 
about 80 feet of the Bunter pebble beds. 

Red Breccias 

The red marls and sandstone of the Keuper 
can be well observed on the cliff face between 
Axmouth, Seaton, and Sidmouth, where they 
reach a thickness of nearly 1,400 feet. I'hcy are 
also present as red breccias and sandstones 
round the Ouantock and Malvern hills, along 
the edge of Bridgwater Bay, east of Minchead. 
in the Bristol area, and in isolated patches across 
the Channel between Cardiff and Porthcawl. In 
Ireland the Keuper is chiefly in the Belfast area, 
along the shores of the lough, and in the valley 
of the Lagan, where Bunter is also observed. 
The two are well presented in the Red Bay area 
of Cushendall and on the east side of Lough 
Foyle, and small patches occur here and there in 
Tyrone and Londonderry. 


The Bunter deposits of 
the Midlands and neigh- 
bouring areas represent 
variable conditions. Many 
of the pebble beds arc tor- 
rent deposits, brought down 
by infrequent rainstorms 
from the highlands existing 
over the site of Wales, near 
Leicester and Worcester. 
Other deposits arc those 
of temporary shallow lakes 
and pools. Often, long 
periods of dry conditions 
allowed the winds to heap 
up piles of sand dunes. In 
Keuper limes shallow saline 
lakes became established, 
each with limited acces^ 
to the sea, from which ilk 
salty waters could be re\ 
newed. 1 

In the hot dry climate the' 
lake waters weie steadily ' 
evaporated, and layers of 
salt precipitated on the lake 
floor. In Cheshire these 
built up to a thickness of 
over 800 feet, and they form 
the basis of an important 
industry. Elsewhere they 
arc thinner. Smaller shallow saline lakes 
existed m south Gloucestershire, and south of 
the Mendip hills, where thin salt deposits of 
Keuper age also exist, fhe Gloucestershire 
deposits include salts of stronlium 

Triassic Flora and Fauna 

British Triassic rocks are very unfossiliferoiis. 
The only animal which is at all common is a 
liny crustacean which houses its body in a 
bivalved shell. This small crustacean, Esihevia, 
still lives to-day and is a common inhabitant 
of temporary pools of fresh or brackish water 
in arid or semi-arid countries. It produces 
eggs which arc highly resistant to drought, so 
that as the pools dry, the eggs remain dormant 
in the dry mud, to hatch at the next rains. 

Other British fossils are few. They have 
been found at a few scattered localities, as at 
Elgin in Scotland, where about a dozen different 
kinds of reptile were discovered ; at Broms- 
grove in the Midlands, where a small flora of 
plants and some scorpions were found ; and at 
Durdham Down in Bristol, where the remains of 
an early type of dinosaur were brought to light. 

Fortunately, other parts of the world have 
yielded a good flora and fauna. These show 
that conifers and cycads were abundant, as 
were the horsetails, and some types of fern. 
The earliest known moss has been found in 
British Triassic rocks though some very 



TRIASSIC BRITAIN. At the coin- 
mencenicnt of the Triassic period a larKc 
part of Britain was composed of desert. 
Then the land sank and t\^o great sail 
lakes came into existence, which in 
the course of long ages gave place to 
desert conditions once nmre. 
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IRIASSIC PERIOD. ReRionb where rocks of this period coine to the surface in Britain. 
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FAUNA OF THE TRIASSIC. Evolullnn now took 
place towards mammalian forms, which made their 
appearance towards the end of the period. The large 
creatures seen here are C'ynognathus (top) and Kan- 
ncmeyeria (lower). Both arc representativevS of the 
Thcriodontia or mammaMike reptiles from which mammals 
have descended. 


fragmentary late Carboniferous remains 
may possibly be mosses. A petrified 
forest of conifers has been discovered in 
Arizona, the tree trunks perfectly pre- 
served, with their bark attached. 

First Mammal Appears 

The Triassic was an important period 
in reptile history, for at this time 
appeared the first members of groups 
which survive to the present day — 
lizards, turtles, and crocodiles. The 
earliest crocodiles looked very unlike 
their modern descendants ; they were 
quite long-legged agile terrestrial 
animals. Another group of Triassic 
reptiles almost perfectly mimicked the 
form and presumably the habits which 
are seen in the modern semi-aquatic 
crocodiles. These were the phytosaurs ; 
but they died out at the end of Triassic times, 
and the crocodiles then look over their role in 
the streams and lakes. Various extinct groups 
of reptiles appear for the first time in Triassic 
rocks. The ichthyosaurs, wholly aquatic reptiles 
which resembled the modern mammalian dol- 
phins, but had an upright tail-fin, make their first 
appearance, though they are commoner in Jur- 
assic and Cretaceous rocks. The first dinosaurs 
appear, both carnivorous and herbivorous types. 


Most important of all animal development 
was the appearance of the first mammal. This 
was a small creature, Microlcwfes, which is 
believed to have resembled the monotremes -a 
group of primitive mammals of which one of 
the last two surviving representatives is Orniiho- 
rhynchus paradoxus, the duck-hilled platypus of 
Australia. The age of great dinosaurs was at 
hand, but a hundred million years were to pass 
before mammals were to dominate the world. 


LESSON 14 

The Strata and Fauna of the Lias 


T he Jurassic period is named after the Jura 
mountains between France and Switzer- 
land, where its typical rocks are excep- 
tionally developed. The entire period is well 
represented in Britain, where it is divided into 
the Lower Jurassic or Lias, Middle Jurassic or 
Dogger, and Upper Jurassic or Malm. Further 
sub-divisions are of two kinds. The first, based 
upon fauna, is into a number of stages which, 
in theory, can be recognized all over the world. 
The second is based on the different rock-types 
that occur, such as “ Forest Marble,’' “ Oxford 
Clay,” and “ Cornbrash/’ which can be applied 
only locally. 

The Jurassic Sea 

Throughout the Mesozoic era the broad 
structural pattern of Europe changed very 
little. To the south, the geosynclinal trough 
of Tethys continued its steady progress, while, 
as in the Trias, Furope north of the northern 
edge of the Alps fell within the epicontinental 
area. In Britain the change from Triassic to 
Jurassic limes was the occasion for a wide- 
spread submergence under shallow “ shelf-seas.” 
The depressions in the arid Triassic landscape 


were flooded in Rhaetic limes, and these 
lagoons were able to support a poor fauna. 
With increasing depth of the sea, a more truly 
marine fauna could immigrate and survive. 

The Jurassic sea, though widespread, did not 
cover the entire country. Cornwall and most 
of Wales remained as dry land, as did the 
Pen nines, whose relief had been renewed by 
uplift. The major part of Scotland was never 
submerged, but scattered deposits show that an 
arm of the sea covered the Hebrides and part 
of Northern Ireland, and a similar arm, probably 
linking up with the Boreal Ocean, ran up the 
east coast. In south-east England the London- 
Ardennes land-mass remained above water, 
but successive periods saw the gradual en- 
croachment of the sea, until in Cretaceous 
times this land-mass was finally submerged. 

Within the area covered by sea, subsidence 
did not proceed everywhere at the same rate. 
Along certain lines, such as the E.-W. line of 
the Mend ip hills, subsidences were so slow, by 
comparison with the adjacent areas, that they 
are called “axes of upift,” or, more simply, 
“ axes.” Over the Mendip axis the Jurassic 
rocks are either thin or absent, but to the 
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Strata and Fauna of the Lias 



beneath east Leicestershire they attain a 
thickness of 700 feet in Lincolnshire, and 
through central Yorkshire to the coast 
between Redcar and Whitby, where they 
are over 700 feet. Lower Lias deposits are 
present to the west of Carlisle and over a 
few isolated patches along the coast of 
Antrim. In Scotland they arc found in a 
few areas of Argyll, in Mull, and as far 
north as Raasay and Broadford in Skye ; in 
Sutherland they occur beneath Dunrobin 
castle. These arc but remnants that have 
survived denudation, their presence 


south, in the Dorset basin, and to the 
north, in the Cotswold basin, subsidence 
was relatively rapid and a great thickness 
of Jurassic rocks was deposited. Two 
other major axes are known, the first 
running through Morcton-in-the- Marsh 
and Oxford, the second in an E. W, line 
near the Yorkshire town of Market 
Weighton. 

The history of Jurassic limes is an 
account of the initial flooding of Triassic 
depressions, their expansion into more or 
less separate basins of deposition, and 
finally, towards the close of the period, 
the retreat of the sea, until in Purbcck 
times the last remnant of once extensive 
seas was a small, nearly land-locked 
lake in south-east England. Such a 
sequence of events, from terrestrial con- 
ditions to marine, then back to terrestrial, 
is called a “ marine cycle.” 



LIASSIC lORMATIONS IN BRITAIN. Top left, 
an Isolnted block of Middle Lius sand.stone on a pillar 
of shale, on the foreshore at Sheepstoiic, Yorks. Lower. 
Upper Lias clifis ul Sultwick bay, Yorks. 

Courtesy o! the (Jcofo^'icol SurM^v anJ Museum 


Lias Rocks 

The rocks deposited in the early part of this 
marine cycle are called the Lias, a name origin- 
ally given by quarrymen to the hard limestones 
which were at the base of this scries ; subse- 
quently it became applied to the whole facies. 
These consist of the following beds : Lower Lias, 
white and blue limestones alternating with 
shales and clays ; Middle Lias, beds of sandy 
clays, shales, and marlstone ; and Upper Lias, 
clays intercalated with thin beds of limestone. 

The Lower Lias strata rest conformably upon 
the Rhaetic transition beds overlying the Trias. 
They arc well displayed along the cliffs of the 
Dot set coast, fiom Lyme Regis to Bridport, 
attaining a thickness of about 500 feet. They 
stretch across the width of England in a belt, 
as far as the Yorkshire coast ; extend beneath 
Somerset, appearing at Watchet and m quarries 
near llminster ; pass round the Meiidip hills 
and across the Bristol Channel, where they are 
well exposed in the cliffs between Penarth and 
Dunraven Castle. 

The Lower Lias beds have been found by 
borings in Gloucestershire, Oxfordshire, and 
Warwickshire to be 450 feet thick ; passing 


indicating roughly the extent of this northern 
inlet of the Liassic Sea. 

The Middle Lias beds consist chiefly of blue 
micaceous clays resting upon sandy clays and 
overlain by yellow sands, clays, and a bed of 
ferruginous limestone which varies in thickness 
from about a foot in southern England to 150 
feel in the Cleveland district of Yorkshire 
(where it is of great economic value), and also 
m the Midlands. The beds of the Middle 
Lias attain a thickness of about 350 feet in 
Dorset, and can be seen to advantage in the 
cliffs between Charmouth and Bridport. 

Like the Lower Lias, these beds extend 
beneath Somerset, Gloucestershire, and other 
areas, appearing more particularly at Glaston- 
bury, Yeovil, Banbury, and the famous escarp- 
ment of Edge Hill. In these areas the valuable 
ferruginous limestone reaches about 25 feet in 
thickness. In south Lincolnshire, in the Grant 
ham area, the Middle Lias attains considerable 
thickness ; then, after thinning out beneath 
the Humber and Derwent area, it thickens into 
the valuable outcrop of north Yorkshire. 

There the ferruginous deposit of “ marl- 
stone ” or ironstone reaches a thickness of 150 
feet, and its proximity to the thick seams of coal 
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in (he adjoining dislricis has been a 
great source of wealth to Yorkshire. 

Only a small residue of the Middle Lias 
is found further north —in the Inner 
Hebrides, at Scarpa, Ruasay, and 
Mull. 

The Upper Lias also extends from 
Dorset to the Yorkshire coast, where il 
can be easily siudicd ai Whitby in par- 
ticular. The beds arc best developed 
in Northamptonshire where, composed 
mainly of dark clay, they arc nearly 
160 feel thick, and in Yorkshire where, 
chiefly composed of blue shales and 
alum shales with overlying sands, they 
reach to 3.10 feet in thickness. Lhcy 
are also present in small areas above 
the Middle Lias in the Hebrides, atlain- 
jng a maximum thickness of about 80 feet ; 
and are in evidence more particularly at 
Northampton, Lincoln, Yeovil, and llmmstcr, 
chiefly in quarries and cuttings, where numerous 
fossils arc present. 

IJassic Flora and Fauna 

The life of the Liassic age has been abund- 
antly preserved in fossilised form under very 
favourable conditions, and is found to be 
totally different from much that existed at the 
close of the Palaeozoic era. The flora con- 
si.sted largely of palm-likc cycads, which were so 
prolific that the period is known bolanically 
as the Age of Cycads. Fquisetums (horsetails) 
were still plentiful, Equisetum arcnaceiim attain- 
ing an immen.se si/c. The ferns Sphcnopten.s, 
Lacopteris, and many others, flourished from 
Triassic times, as did the ginkgo or maidenhair 
tree family. Conifers weie abundant. 

TIk; fauna of these times was varied, prolific, 
and very remarkable. The ammonites had 
developed into a wide variety of free swimming 
types, one type soon dying out, to be replaced 
by another. Thus, in the rocks, a certain type 



DINOSAUR SKKLKTON, excavated in Alberta, Canada, 
in 1912. It was complete except for the point of the tail. 
The hones were little crushed, and underneath the impression 
of the skin was preserved. 


IS found over a wide area, but is restricted to 
a small part of the vertical succession. A 



AMMONI I K ol the 
Triiissic period. 





AGK OF ClANf REPTll.KS. In the Juras.sic period 
reptiles became masters of every element. In the re- 
construction above, the fisb-likc reptile on the right is an 
ichthyosaur, The reptile with a long swan-like neck is a 
plesiosaurus (see fo.ssi1, page 1851). Crawling on to the 
bank is an early type of crocodile, Steneosaurus. 


group of rocks characterised by a certain fossill 
or a number of fossils, is called a “ zone.’! 
7'he rocks in which, say, Coroniccias buck Ian Ji\ 
occurs arc said to fall\ 
within the hucklamli zone. 
A sequence of these zones 
has been built, by means 
of which the relative 
geological age of a deposit 
can be measured. 

Palaeozoic fishes had 
almost died out, their 
place being taken by 
numerous species of 
which Dapciiiu.s^ A cm tin 
and Hyhoilus arc in the 
Lower laas ; Lcpidotits^ 
and Leptolepi.s in the 
Upper. The bcicmniles had become remark- 
ably abundant, and also the lamcllibranchs and 
gastropods. The brachiopods consist of species 
of Rhynclionelhi and Terehratula. 

Insect life was abundant, and there appeared 
the earliest Hies, together with the earliest 
known ants. Rcplilia made the greatest 
advance, for while the labyrinthodonis and 
anomodonts of earlier ages had dis- 
appeared, dinosaurs flourished, and 
sleneosaurs (carnivorous crocodiles 1 8 feet 
long) had evolved. Most remarkable were 
the great swimming reptiles, ichthyosaurs 
and plesiosaurs. The ichthyosaurs existed 
in great numbers in the shallow Liassicseas 
and attained a length of as much as 30 feci ; 
their bodies resembled whales except that 
the tail-fins were upright, like those of 
fishes. They had acquired the mammalian 
function of bringingforth their youngalivc. 
The plesiosaurs were sea-reptiles, with a 
long neck and small head with numerous 
teeth. They attained a length of 14 feet, 
and had paddles like the ichthyosaurs. 
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LESSON 15 

The Middle and Upper Jurassic 


T hk Middle and Upper Jurassic are divided 
into the following stages : 

r Purbccki.in 
Porlljindian 

Upp^r Jurassic < Kimnicruiyian 
Oxfordian 
[ C'allovian 

M,ddleJuras.,c{“- 

These series extend as an escarpment north 
and north-eastwards from Dorset to York- 
shire. Pach division has to be considered 
separately here, because the beds have so much 
local differentiation, being largely composed 
of various clays intercalated with beds of lime- 
stone, sands, and sandstone. 

Bajocian Stage 

The Middle Jurassic deposits extend from 
Dorset and Wiltshire, through Oxfordshire, 
Northamptonshire, and l>incolnshirc, to the 
north of Yorkshire. In the south-west they 
consist chiefly of limestones overlying sands, 
indicating that a shallow sea covered this area, 
but clays deposited farther north bespeak 
estuarine conditions. 

In England the Ba jocian stage is represented 
by the Inferior Oolite, which is well exposed 
from Bridport to Burton Bradstock, and around 
the Yeovil, Bath, Sherborne, Dundry, and 
Cotswold hills areas. 

Though the limestone beds 
arc thin in the Dorset and 
Wi Itshi re areas, being 
between 10 and 21 feet 
thick freestones and rag- 
stones, attain a thickness of 
between 100 and 250 feet 
in the Bath area and cast 
of the Cotswolds. From 
the Oxfordshire area 
to Northamptonshire, the 
Inferior Oolite is composed 
chiefly of sands and iron- 
stone, in places 60 feet thick. 

In Lincolnshire, the 
limestones form a cliff 
escarpment as much as 
150 feet thick. It is sandy 
in places, and extends to 
the alternating limestone 
and estuarine sandstones 
and shales of north York- 
shire, which attain a thick- 
ness of about 400 feet 
and can be seen well 
exposed in the Robin 
Hood's Bay district and 


the Blea Wyke area. Elsewhere, this formation 
is present only in Skye, Raasay, Figg, Muck, 
and a few small patches, including the Great 
Oolite, on the coast of Sutherland and Elgin. Its 
thickness reaches 300 feet in the Jura area, and 
nearly 1,000 feet in Provence. 

Bathoiiian Stage 

The Bathonian stage extends from Dorset 
to Yorkshire, adjoining and covering much of 
the Inferior Oolite. Its various strata attain 
a thickness of about 250 feet in Dorset and the 
Bath area, dwindling to 140 feet in Oxfordshire 
and 100 feet in Lincolnshire. Some parts arc 
very fossiliferous, and can be studied at Bath, 
Minchinhampton, Sioneslield, Northampton, 
Bedford, Lincoln, and Gristhorpe Bay on the 
Yorkshire coast. 

The Bathonian rocks show a bewildering 
variety of rock types, which change with equal 
rapidity traced horizontally as vertically. Such 
horizontal, or “ facies," changes have already 
been described from the Bajocian ; here they 
are even more marked. 

The greater part of the Bathonian can be 
divided into a lower and an upper series, each 
of which changes its lithology when traced 
from south to north along the outcrop. In 
Dorset the lower series is represented entirely 
by a clay formation, the 
Fuller's Earth Clay — light 
grey, marly clays with thin 
bands of the commercial 
fuller’s earth, which gives 
the formation its name, 
and a number of 
calcareous bands. When 
traced northwards into the 
Bath district, white or 
yellow, highly fossiliferous, 
oolitic limestones make 
their appearance above 
the clays. This is the Great 
Oolite which, when 
It is followed into the 
Cotswolds, is seen to 
thicken at the expense of 
the underlying Fuller's 
Earth, until in Oxford- 
shire the Fuller’s Earth is 
completely cut out. 

Within the Great Oolite, 
less well marked facies 
changes occur, so that 
none of the individual 
beds can be traced for more 
than a few miles. One 



as well as beak, with fingers as well as 
feathers on its wings. Archaeopteryx 
(Gr. ancient wing) was a link between 
modern birds and primitive reptiles. 
This fossilised specimen was found In 
the Kimmeridglan of Germany. 
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PORTLAND STONE CLIFFS near SwanaKc, Dorset. Named after the Isle of Portland, where it is 
extensively quarried, this stone is used in liiiildinK. ' Fossil shells (riRht) embedded in Portland stone were 
revealed during quarrying at Easton, The Portlandian formation consists of beds of limestone and calcareous 
freestone, up to about 300 feet thick. This material was laid down in the course of many thousands of years, 

Ceotogual Survey tmtl Museum 


of the most interesting of these beds is the 
Stoncsficid Slate, a thin-bedded, fissile lime- 
stone, used locally as rooting slate ; it has 
yielded a large number of fossil mammals. This 
is one of the earliest mammalian faunas known. 

In Buckinghamshire and Northamptonshire 
the beds which make up the marine Great 
Oolite pass one by one into beds which were 
laid down under deltaic conditions. The 
lowest beds are the tirst to be afTeclcd, and the 
process is so slow that even in Lincolnshire 
there is still a thin Great Oolite overlying 
this Upper “ Lsluarinc ” series. In Yorkshire 
the transition to deltaic conditions is complete, 
and the whole of the Bathonian is represented 
by the Upper Lstuarinc series. 

England’s Curnbrash 

A similar scries of changes can be observed 
when tracing the upper scries of the Bathonian 
across country. In Dorset it is represented by 
the F'orest Marble, a series of platey, but very 
fossilifcrous limestones sandwiched between 
marls. In Somerset, Wiltshire, and Oxford- 
shire, the Forest Marble, named after the 
Forest of Wychwood, is seen to overlie 
blue clays with a marine fauna, the Bradford 
Clay. From Buckingham northwards the 
F^orest Marble begins to pass bed by bed 
into a scries of alternating clays and 
deltaic sands, the Blisworth Clay, which in 
turn passes into the upper part of the Upper 
stuarine scries in Yorkshire. 

It has already been mentioned that the 
boundaries of the stages do not always cor- 
respond to the junctions between local rock 
units. In England the Cornbrash, a series of 
limestones with occasional marls and yielding 
X good faunif, is a well-defined lithological unit. 
Comparison with continental faunas has shown 
that the lower part of the Cornbrash falls 


within the Bathonian stage, while the uppet 
part should be placed with the succeeding 
Callovian stage. A 

Blue and Brown Clays 

Above the Cornbrash come the Kcllaways 
Beds, consisting of a blue clay below and sands 
above, both with a good marine fauna. Over- 
lying the Kcllaways Beds arc a thick series of 
highly fossilifcrous clays, called the Oxford 
Clay, much exploited at the present time for 
making bricks. This formation gives its name 
to the Oxfordian stage, but two-thirds of the 
Oxford Clay fall within the Callovian stage, 
and within the Oxfordian stage arc included 
the highly variable scries of limestones, marls, 
and clays of the Corallian formation. 

The Oxford Clay above the Kcllaways Beds 
consists of stiff blue and brown clays with 
septarian nodules and butuminous shales. 
They vary in thickness from 170 to 600 feet, 
extending from Dorset to Scarborough. This 
formation indicates a muddy deposit, estuarine 
probably, in which lamellibranchs, ammonites, 
and belemnitcs were abundant, judging by their 
fossil remains. Plesiosaurs, ichthyosaurs, meg- 
alosaurs, crustaceans, and insects also flourished. 

Coral Limestone 

The Corallian indicates the changed con- 
ditions of the succeeding age. This formation 
is so named because of the masses of reef- 
building coral existing in ks shelly limestone 
beds, which indicate that the water was warm 
enough for patches or “ spreads " of coral 
reefs to be formed. This is in Dorset, where it 
reaches a thickness of about 200 feet, extending 
northwards through Wiltshire and Oxfordshire. 
There are also valuable beds of ironstone in 
Wiltshire. In Buckinghamshire, Bedfordshire, 
Huntingdonshire, and Lincolnshire, the coral 
limestone is replaced by the Ampthill Clay, 
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SIAIGGISH BRONTOSAURUS. One of the vnstest 
of all quadrupeds, ihis gigantic reptilian animal was a 
vegetable feeder. It probably spent most of its time 
wading in shallow estuaries, but may sometimes have 
walked on dry land. 

Hccon\lriation hv ((wrtesv oj the American hfuseum of Natmol Mistorv 


A prolific fauna flourished. In Ihe limestone, 
in addition to the coral, there were sea-urchins 
and ammonites, and the reptiles previously men- 
tioned. The rocks, with the numerous fossils, 
arc well exposed in the cliffs south of Weymouth, 
at Steeple Ashton, Caine, the Abingdon area, 
Oxford, Upware in Cambridgeshire, and at 
Filey, Mahon, Scarborough, and the Vale of 
Pickering, where the beds attain a thickness of 
400 feet ; also at Clync Hill, Sutherland. 

The Kimmeridgian 

The lowest of the Upper Oolite series is the 
Kimmeridgian stage, represented in England by 
the Kimmcridge clay. It consists of dark grey, 
shaly clays with occasionally septarian nodules 
and bands of limestone. They attain a thick- 
ness of 1,600 feet at Kinimeridge Bay in Dorset, 
where they are well exposed ; this dwindles to 
about 300 feet in Wiltshire, and to less than 100 
feet in Berkshire, Oxfordshire, and Buckingham- 
shire. Passing through Cambridgeshire, they 
thicken in Lincolnshire to 600 feet. In Vork- 
shiie the series is not much exposed, except 
at Speeton Gap, and the Vale of Pickering. 

The strata indicate a muddy and shallow sea or 
estuary, in which lamellibranchs and cephalopods 
were numerous, and corals and echinoderms rare. 
Ichthyosaurs flourished in the sea, together 
with plesiosaurs and pliosaurs. Pterosaurs or 
pterodactyls were in the air. Dinosaurs roamed 
the wide low-lying areas, shallow waters, and 
marshy stretches which covered so much of 
south-east England some 50 million years ago. 

The Portlandian formation, named after 


the Isle of Portland, where it is well 
developed, followed as a consequence of 
another subsidence of the land. Thick 
beds of limestone and calcareous freestone 
were laid down in the course of many 
thousands of years, until layers approach- 
ing 300 feet thick were formed. These are 
well seen in the cliffs from Durlslon Head 
to St. Aldhclm's Head in Dorset ; other 
facies appear at Upwey near Weymouth, 
at Tisbury in the Vale of Wardour. and 
at Swindon, where the formation has 
dwindled to about 100 feet thick. It ex- 
tends to Oxford, Thame, and Aylesbury, 
but does not appear farther north than 
Buckinghamshire, though the beds extend 
a long way south, and reappear in France 
at Boulogne. The enormous Titanilcs 
f^ijfanteus nourished then, and the coral 
Isastraea oh/orii^a, Portland stone is of 
considerable commercial value for building. 

The Purbeckian formation, named from 
the Isle of Purbeck, occupies most of this 
area and is well exposed. It overlies the 
Portlandian with fresh-water limestones 
followed by layers of ancient earth— the 
so-called “ dirt-beds " — in which the 
fossilised stems and roots of Jurassic cycads 
and conifers have been found. These beds arc 
overlain by a marine deposit in which oyster 
and other fossil shells figure largely, such as 
may be seen exposed at Durlston Bay near 
Swanage, where the strata are 400 feet thick. It 
diminishes westward to Worbarrow Bay and 
Lulworth Cove, where it is under 200 feet thick. 

The Purbeckian appears also near Swindon, 
in the Vale of Wardour, and at various localities 
and cuttings in Oxfordshire and Buckingham- 
shire, notably at Thame and Aylesbury. The 
beds come near the surface in parts of Sussex 
and Kent, and are protruding near Battle. 

The fossil fauna of this formation is largely 
fresh- water and estuarine, in which crocodiles 
and turtles figure, with numerous fishes and the 
marsupials Spaiacotheriunu Pla^iaulax, and 
Triconodon, Insects were prolific. 

Gigantic Land Animals 

Throughout the Jurassic the dinosaurs were 
the dominant land animals, and continued so in 
the Cretaceous. Some dinosaurs attained a 
large size, such as BronUfsaiirus, 67 feet long 
and weighing about 30 tons, and the related 
Brachiosaurus, girafle-necked and about 80 feet 
long. This group of dinosaurs include the 
largest animals which have ever walked the 
lands, yet they were harmless herbivores. They 
were the prey of the big carnivorous dinosaurs 
such as AUosaurus, 34 feet long. 

Purbeck marble, composed mainly of masses 
of shells of Paludina, and found at Swanage, 
marks the end of the long Jurassic period. 
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LESSON 16 

Survey of the Cretaceous Period 


T Ht Cretaceous is the third and last period 
of the Mesozoic era ; it rs named from 
crcia, Latin for chalk, the formation 
which is the most extensive of the Cretaceous 
senes. The lower beds arc laigely of sand and 
estuarine origin and therefore of a terrestrial 
character, composed of clays intercalated with 
layers of sand, particularly in the series present 
in western Europe. 

The great mass of the Cretaceous rocks are of 
marine deposition. They are composed chiefly 
of great beds of soft hmestmie in the form of 
chalk, and comprise one of the most extensive 
and massive of all the sedimentary strata now 
existing. 

World- wide Oceanic Deposit 

The Cretaceous facies, as presented in 
western Europe, extend from Britain (Upper 
Cretaceous) to northern F-rance, Belgium, north 
Geimany, and the south Baltic area. This area 
in Cretaceous times constituted a largely land- 
locked sea, into which were poured the river 
waters from a vast continent to the north. This 
Cretaceous sea was separated from a world-wide 
ocean to the south by an ancient mountainous 
ridge stretching from what is now Brittany, 
through the Auvergne and south Germany, to 
Bohemia. There were then no Pyrenees, Alps, 
or Apennines, nor any English Downs. 

South of this ancient iidge exists the world- 
wide oceanic deposit, the main Cretaceous beds, 
extending from Portugal across southern Europe 
to the Carpathians and south Russia to 
south-west Asia, including the whole of the 
Mediterranean area and north Africa, and then 
extending eastward across Arabia to India, 
Tibet, south China, and Japan. 

All this area was part of the Cr etaceous ocean 
that covered the equatorial regions and divided 
the large land areas of the northern continent 
from those of the southern. All except the 
north-eastern portion of the North American 
continent was under a vast Cretaceous bed, 
reaching in the west 13,000 feet in thickness. 

The equatorial ocean was the cause of the 
remarkable diversity which began in Cretaceous 
times between the fauna and flora of the 
northern continent and those of the southern. 
Later on, in the Tertiary era, this became more 
marked, and it persists to this day in Australia, 
the last remnant of the southern continent of 
Cretaceous times. South Africa and South 
America became united to the northern land- 
mass in later Tertiary times, but not Australasia, 
the sole representative of the Gondwana Land 
of the Mesozoic era. 


The Lower Cretaceous series are represented 
in southern England by the Wcalden beds, which 
consist of Ashdown Sand, the lowest ; Wadhiirst 
Clay above ; Tunbridge Wells Sand at the top. 
Above these is the Weald Clay— the whole 
attaining in south-east England a thickness of 
nearly 2,000 feet. 

The Wealden beds have a total thickness of 
about 1,000 feet. The Ashdown Sands reach 
to 400 feet in Ashdown F orcst, and compose 
Crowboroiigh Beacon ; they thin out into clay 
near Hastings. The Wadhiirst beds consist of 
shales and hard clays, and vary between 150 and 
160 feet in thickness bclween FFastings and 
Wadhiirst. They provided much iron ore from 
medieval times down to the 19th century, whei^ 
the last iron-furnace was extinguished, at Ash\ 
burnham. The Tunbridge Wells Sands consist 
of calcareous grit, sandstones, shales, clays, and '^ 
sands, the whole attaining a thickness of nearly 
400 feet, but thinning out eastward. All the 
series just mentioned are well shown in the cliff- 
face between Hastings and Pairlight. 

Weald C lay 

The Weald C lay consists of blue and brown 
clays intercalated with beds of shelly limestone, 
calcareous sandstone, and sands, the whole 
leaching to a thickness of about 900 feet. Those 
arc well shown along the cliffs of the Isle of 
Wight, extending along the back of the island 
from the Atherfleld rocks south of Brixlon, 
along Brixton Bay, to Biook. The Weald Glay 
also extends from Hythe to the Vale of Wardour 
in the west, but is exposed only in the hollow 
hot ween the North and South Downs and in 
some small areas, as in the Isle of Wight. 

Farther west the Weald Clay appears in a 
great mass at Swanage, where its beds reach a 
total thickness of over 2,000 feet. From there 
it crosses the Isle of Purbeck to Worbarrow Bay, 
where the beds arc about 1,200 feet thick. The 
Wealden formation rapidly thins out northward 
and westward, being little more than 50 feel 
in the Vale of Wardour, where it is last seen. 

Lower Greensand 

The deposits of the Wealden series indicate 
that a great fresh- water basin, known to 
geologists as the Wealden Lake, covered the 
southern counties from Dorset to Kent, and 
also the Channel area to Dieppe and south- 
eastward to Paris. 

The Lower Greensand formation is the first 
deposit of the transgressive Cretaceous Sea in 
south-east England —the sands and thin layers 
of limestone following the muddy deltaic and 
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freshwater deposits of the Wealden series. The 
Lower Greensand, or Aptian, is represented, in 
succession upwards, by the Atherfield, Hythe, 
Sandgale, and Folkestone beds. They consist 
of green, yellow, and grey sands, together with 
Jayers of clay, limestone, and ironstone — the 
whole attaining a thickness of about 500 feet in 
Surrey, 250 feel near Sandgatc, and thinning 
out in other directions. The Hythe beds con- 
tain layers of hard limestone, called “ ragstone," 
which IS valuable for building purposes. These 
deposits were laid down during the gradual sub- 
mergence of the land which began late in Lower 
Cretaceous times ; and beds of alternating 
sands, clays, and limestones mark a succession 
of vacillations before the transgression of the 
sea gave the area an oceanic character. 

Northern Marine Beds 

In north-east England marine conditions 
prevailed during Lower Cretaceous times ; 
hence a very ditferent facies is presented in the 
contemporaneous beds revealed m Norfolk, 
Lincolnshire, and the East Riding of Yorkshire. 
These are evidence of the existence of a narrow 
arm of the sea extending over the greater part 
of the present North Sea and linked up with 
the sea which then covered north and cast 
Russia by way of Spitsbergen — in those days 
more tropical than arctic. 

Fossils, particularly ammonites, found in this 
district of England arc singularly like those 
found m the Russian area, whereas they arc 
totally dissimilar from those ammonites and 
molluscs found in the contempoianeous 
beds of southern England. An elevated 
ridge which appears to have extended from 
the C'harnwood Forest area of Leicester- 
shire to the Aidenncs, and part of which 
is now far beneath London, is believed to 
have separated these two areas. 

The deposits of this northern marine 
senes of beds consist of dark clays and 
shales, the chief of which is the ,Speeton 
Clay, well exposed at Speeton Gap, south 
of Filey, m Yorkshire. These beds arc 
exposed from Caistor to I'ealby, to Spilsby, 
Candlesby, and Willoughby at the south of 
the Lincoln Wolds, with a thickness of 
nearly 100 feet. Thence they extend south 
to the Hunstanton and Downham Market 
area of Norfolk, and reappear in a few 
isolated areas farther south, c.g. at 
Biggleswade. 

Fossils of the Period 

Fossils of both flora and fauna are 
numerous in favoured situations, the flora 
in Lower Cretaceous times being very 
similar to the Jurassic forms. They were 
of a type that denoted a warm climate even 
in Greenland and Spitsbergen. Conifers 


and cycads, together with the ferns Alethopteris 
and Sphenopteris, predominated, and plants 
which were the ancestors of present day 
flowering trees and shrubs had appeared. 

While the reptilian ichthyosaurs and plesio- 
saurs were declining in numbers, the huge 
dinosauis increased enormously, in .several 
species — more particularly If^uanodon ManteUi, 
numerous remains of which have been found m 
the Tilgatc beds in Sussex, and complete 
skeletons in Belgium. Ammonites and cephalo- 
pods flourished in the sea, together with lishes 
— in particular, Hyhodus and Lepidotus Fit torn. 
Lepido/us frequented the Wealden Lake. 

The Isle of Wight Wealden beds yield fossils 
of most of the foregoing, including bones and 
footprints of the iguanodon and hypsilophodon. 
The so-callcd “ lobster bed," with remains of 
the crustacean Mevena forms part of the 

Atherfield Clay. 

Gault Deposits 

The outstanding feature of the Cretaceous 
period was the wide spread of sea over land, the 
greatest taking place during the deposition of the 
various beds of the Upper Cretaceous series. 
The process occupied millions of years ; thus 
we find a succession of facies of a very dilTercnt 
character revealing the conditions of deposition. 
The low'cst, consisting chiefly of dark bluish 
marine clays, intercalated in places with sands 
and chert beds, indicate the wearing down of the 
land and clilT face of those days, and the 
deposition of the argillaceous sediment along 



TKACKODON DINOSAUR. This uncouth animal 


in Cretaceous times. It wa.s herbivorous, and 
walked on two feet, using the forefeet to support the 
body when feeding, It was some 34 feet long and is 
noteworthy for the prolongation of the jaws, as seen in 
this artisrs impression. 
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l>orsjDON*S CHALKY BASE. Some 250 feet below London's streets, separated from them by layers of 
clay, grey sand, and shingle, is a bed of chalk, 600 to 700 feet in thickness, which comes to the surface in 
the Chilterns and North Downs. Below the chalk Is a layer of gaull, and as this is impervious to water the 
rain-water is retained in the chalk, which thus constitutes a vast natural reservoir. An inch of rain yields 
14^ million gallons over one square mile, and a fifth of London's water supply is obtained by means of artesian 

wells sunk down to the chalk. 


the margin of the encroaching sea- bed. This 
deposit is called ffuult. 

Above, following this, is a sandy deposit of 
greenish and sometimes yellowish hue produced 
by the wearing away of hard rocks of a former 
age and the re-depositing of them along the 
sinking shore line of Cretaceous times. This is 
the Upper Greensand, which together with the 
gault, IS palaeontologically known as Alhian. 
These are followed by the scries of calcareous 
deposits called collectively Chalk, divided into 
Lower Chalk or Cenomanian ; Middle Chalk or 
Turonian ; Upper Chalk or Senonian. 

Gault Clays and Marls 

Gault is essentially an argillaceous deposit of 
marine sediments with occasionally sandy marls, 
overlain with Upper Greensand. The whole is 
now regarded as one formation, and it attains a 
thickness of up to about 300 feet, reaching 200 
feet at Maidstone, and increasing to the west 
through Kent and Surrey to Hampshire, where, 
near Selborne, it is nearly 250 feet thick. It 
appears in Wiltshire and the Isle of Wight, 
where along the UnderclilT the gault clays, 
sands, and chert beds are 240 feet thick. 

It is also well displayed at Folkestone in the 
Warren undercliff ; and in Dorset and Devon, 
in parts of the cliffs between Lyme Regis and 
Sidmouth, where it attains a thickness of about 
150 feet and is prolific in fossils. In various 
localities between these towns and the Black- 
down Hills the gault appears above the Triassic 
and Liassic formations. In Berkshire and 
Oxfordshire the gault clays and marls reach 300 
feet in thickness. North-eastward this thins out 
to 150 feet in Cambridgeshire, to 60 feel in 
the Stoke Perry area of Norfolk. 

Farther north the gault clays change into the 
thin beds of “ red chalk ” so strikingly exhibited 
in the cliff face at Hunstanton ; but here they are 
only between 3 and 4 feet thick. These beds 
appear in Lincolnshire, where at Willoughby 
they total about 12 feet thick ; and reappear in 


Yorkshire, where at Specton Gap they attain a 
thickness of 30 feet, but thinning out westward. 
Farther north than Bedfordshire the Upp^ 
Greensand and distinctive gault deposits are 
gradually replaced by clays, which finally 
become the reddish marls called Red Chalk. \ 

Chalk Deposits 

Chalk is probably the most easily recognized 
of all deposits. It is a very friable limestone, 
compcpsed chiefly of organic ooze (the organisms 
are coccoliths). The shells of these tiny 
organisms, deposited in the course of millions 
of years on the ocean floor, gradually built up 
beds over 2,0(K) feet thick, which are now largely 
high and dry around the shores of Britain, and 
from which it was called Albion (Lat. alhus^ 
white). There are several varieties of chalk, 
deposited after long intervals of time and under 
different conditions and after considerable 
evolution of life forms. 

The Lower Chalk has at the base a sandy 
marl, with glauconite grains giving it a greenish 
hue similar to the Greensand facies. The Lower 
Chalk is also known as Grey Chalk, owing to 
the amount of clayey material in its composition. 
Numerous fossil sponges, ammonites, etc., 
occur. Above arc deposits of soft grey marl, 
with belemnitcs in profusion. This constitutes 
the Cenomanian .stage, the name being given 
because the beds were first recognized in the 
Le Mans area of the ancient Cenomanni. The 
Lower Chalk extends over most of the area of 
south-east England, beneath the superimposed 
strata, from Wiltshire and^Dorset to Norfolk 
and Suffolk. 

It consists collectively of a bed about 250 feet 
thick in Wiltshire, decreasing gradually to about 
60 feet at Hunstanton, and thinning out further 
in Lincolnshire and Yorkshire. It is well 
presented at Folkestone, and also in the Culver 
Cliffs of the Isle of Wight, where the Lower 
Chalk attains a thickness of about 200 feet. In 
Europe it extends eastward into northern France, 
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THIC NEEOLF.S. A colossal bed ol chalk lies beneath the 
surface of a great part of eastern and southern England. It 
is well exposed along the coasts of Kent and Sussex, and also 
in the Isle of Wight — which is mostly composed of chalk - 
where this photograph of the famous Needles was taken. 
Reyond the outermost of the sharp-pointed pillars of chalk 
is the Needles lighthouse. 


Belgium, and Germany ; southwards, 
it covers most of southern Europe. 

The Middle Chalk or Turonian 
consists of a massive bed of white 
chalk resting upon a layer of hard 
nodular chalk, which in turn overlays 
the soft marl of the Lower Chalk 
series. The lower portion of this white 
chalk is without flints, while the upper 
part is often stratified with flints ; it 
is well presented in cliff faces on the 
south and east coasts and attains 
various thicknesses 150 feet at 
Compton Bay, nearly 200 feet in the 
Culver Cliff of the Isle of Wight, at 
Ballard Cliff in Dorset abouf 1 20 feet ; 
and, gradually thickening eastward, it 
reaches nearly 250 feet near Dover. 

On the east coast the Middle Chalk 
series are about 1(X) feet thick in 
Norfolk and Lincolnshire ; near 
Specton in Yorkshire they increase to 
over 200 feet. Generally they overlie 
the Lower Chalk series throughout 
south-east England and elsewhere. 

The Upper Chalk series are remark- 
able for the layers of black flints with 
which they arc stratified. These flints are 
siliceous concretions, which often contain fossil 
shells and fragments as a central nucleus. 

The massive white face of the Upper Chalk 
approaches the surface over an extensive area 
of England. This colossal bed of chalk is 
exposed at various places round the English 
coast, and in many railway cuttings and 
numerous tjuarries. At the Needles and cliffs 
of Afton Down in the Isle of Wight it is well 
presented, attaining a thickness of over I, .100 
feet. Westward m Dorset it averages about 
1,000 feet, and it appears throughout the Sussex 
chalk area, reaching to about 900 feet in thick- 
ness. It comprises the cliff face of Thanet and 
the North and South Forelands, extending from 
St. Margaret’s Bay to near Walmcr, the thick- 
ness of the bed in these areas being about 500 
feet. In Suffolk and Norfolk the Upper Chalk 
reaches about 1,100 feet ; in Yorkshire, where 
it is well presented at Flamborough Head, it is 
over 1,000 feet thick. 

Link Between Cretaceous and Eocene 

The Upper Cretaceous beds are but little in 
evidence in Scotland, having been saved from 
denudation in a few isolated areas by subsequent 
lava flows in Mull and the adjoining Morven 
district. The same applies to Ireland, where the 
Upper Cretaceous beds appear as an encircling 
fringe of white cliff beneath the black basalt 
which covers Antrim. 

Beds above the Senonian, but not represented 
in Britain, fall within another stage, the Danian, 
named from East Denmark, where it is well 


shown ; it is found also in Sweden and a few 
patches elsewhere in northern Europe. The 
Danian represents the only transition beds 
remaining which connect the Cretaceous with 
the Eocene, some of the fossil types of the 
former passing up into the latter ; thus is 
bridged the break between the last period of the 
Mesozoic era and the first of the Tertiary. 

Cretaceous Flora and Fauna 

The flora of the Cretaceous period had already 
begun to assume the types prevailing to-day, 
and while ferns such as Asplenitim and G/c/- 
chenia. cycads, palms, and various conifers 
flourished, angiosperms had appeared in pro- 
fusion. Dicotyledons must have been evolved 
earlier, for they are found perfected and in 
abundance at this period— oak, beech, plane, 
poplar, hg, maple, willow, magnolia, gum tree, 
cinnamon, buckthorn, ivy, laurel, walnut, alder, 
cassia, and others, indicative of the long period 
of time that must have been spanned by the 
Upper Cretaceous age, probably at least 20 
million years. 

The fauna of this age exhibited an amazing 
development, particularly in its reptilian forms. 
These evolved into giant species and the largest 
land animals that ever existed, but all save a few 
diminutive types vanished toward the close of 
the period. Such were the huge land reptiles, 
the dinosaurs. The herbivorous Trachoihm, and 
a number of diverse related types, flourished. 
Other herbivores were the horned dinosaurs, 
resembling rhinoceros, such as Monoclonius, 
17 feet long. These were preyed upon by 
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carnivorous dinosaurs, such as Tyrannosaurus, 
47 feet long and 10 feet high. The sea had its 
giant reptiles, including Mosasaurus, 75 feet in 
length. The air had its reptiles, the pterodactyls: 
Ptcranodon and Ornifhoclicirus are examples. 

Toothed birds such as Hesperornis, 6 feet in 
length, Apatornis and hhihyoruis, resembling 
the ostrich, but all with reptilian skulls, were 
plentiful ; only remains of the Enalknnis have 
so far been ibund in the Lnglish C retaceous beds. 
Small mammals continued to maintain an exist- 
ence, but remains of them are very rare, the 
Upper C retaceous deposits being largely marine. 

The world-wide semi-tropical climate of those 
times was particularly conducive to flourishing 
life ; even in north Cuecnland, tropical ferns, 
figs, and magnolias flourished. The seas teemed 
with life all tending to abundance of giant forms. 
The cephalopods, ammonites, and bclcmnites 
were most prolilic, and remarkable for si/e and 


variety. The lamellibranchs also attained pro- 
fusion, the bivalve Hippurites largely composing 
the world-wide beds of hippuritic limestone 
extending over southern Europe, south-west 
Asia, India, Texas, Mexico, and California. 
The brachiopods Terehratiila and R/tynchonella 
were prolific. The sea-bottorn was covered 
with sea-urchins, and there were sponges. In- 
numerable teeth of various species of shark are 
found, together with fossil remains of modern 
fish species such as cod, herring, and salmon. 

Apart from its lime products, the Upper Cre- 
taceous system of porous chalk strata is of great 
economic value as a source of reserve water 
supply. These porous chalk beds are usually 
over clay beds which are non-porous, thus 
creating vast natural reservoirs, which are well 
adapted for artesian well-sinking where .synclines 
exist, as in the Thames basin and many areas 
in south-east England. ( 
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AT the end of Meso/oic times many groups of 
animals and plants became extinct and 
weie replaced by more modern types. 
This pronounced change marks the beginning of 
the Cainozoic era (Gk. kainos, recent, zoc, life), 
some 75 million years ago, in which are included 
the Tertiary and Quaternary periods. The 
Tertiary locks arc classified as follows : 

(Ij tocciic- “ Diiwn ol” iL'ccnl ” species 

(2) Oli^ioeeiic-- “ t ow receiu " species 

(3) Miocene — “ Less retenl species 

(4) I’liocene- “ More teceni ” species 

The first two compose the Palaeogene division, 
the last two the Neogene division. The 
Pleistocene - Most recent ” species, and 
Holocene — “ New ” species, constitute the 
Quatcinary era, the present Age of Man. 

Uplifted Sea Bed 

rhroLighoul the Mesozoic era the site of the 
present day Mediterranean, with some of the 
surrounding lands, was occupied by a geo- 
synclinal sea, Tethys. In this enormous furrow 
in the earth's crust were accumulating the sedi- 
ments which have since been uplifted into the 
vast mountain chains that run in an east-west 
direction across southern Europe and Asia. To 
the north and south of Tpthys were shallow 
shelf seas extending from the ancient mountains 
of Wales, the west of England and Scotland, 
which linked up with Scandinavia, to the 
southern boundary of what is now the Sahara. 

A tremendous uplift of the sea bed had set in 
towards the close of the Mesozoic : the first of 
the earth movements which, towards the middle 


of the Tertiary era, were to result in the colossal 
crustal folds and the I’ormation of the great 
mountain ranges. But some millions of 
years intervened bel'ore the great calcareous 
deposits rose above the sea level here and there, 
thus producing peninsulas and islands, which 
later formed the numerous countries surround- 
ing the modern Mediterranean littoral. 

One such island had risen in a large and 
partially enclosed sea, which covered south-east 
England, the north of France from Normandy 
to the Ardennes, and the Netherlands — the 
Anglo-Franco-Belgian Basin. The island rose 
as a great dome, to a height of over 1,000 feet, 
and extended from Hampshire -along the line 
of the present North Downs — to Artois, across 
what is now the Strait of Dover. This Wcaldcn 
Island, as it is called, formed a partial barrier 
between the Tertiary rocks laid down in the 
London Basin and the Hampshire Basin, 

Eocene Classification 

Meanwhile the material eroded from the land- 
masses to the north and west was being laid 
down in the Anglo-Franco-Belgian Basin as the 
Eocene rocks. Coarse-grained sand is found 
nearest the margins of the basin, finer grained 
clays and marls farther out towards the centre. 
As the sea advanced and withdrew, the boundary 
between these two facies moved as well, so that 
in one spot can be seen the near shore sands of 
one period overlain by the deeper water clays of 
later times. They arc classified as follows. 

Thanet Beds. Immediately overlying the Cre- 
taceous are the lowest beds of the series. Pale 
or greenish sands, with some sandy marl and 
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THE GIANT’S C:AUSEWAY. This promunlorv i>l 
columnar basalt on the north coasl of Antrim, Ni>rthcrn 
Ireland, comprises three causeways - (lie Little, the Middle 
or Honeycomb, and the Grand (shown in this photo)— 
separated from one another by upthrusts of shapeless basalt 
called whindikes. Sonic 40.000 polyKonul basalt pillars 
(diameter 1 5 20 ins.) arc closely packed in the Causeway area. 


numerous fossils, which arc well exposed in the 
cl ills of Thunct and Pegwcll Bay, attain a 
thickness of 60 feci, thinmni^ to 50 feet in west 
Kent and vanishing in Surrey. 

Woolwich. Reading, anti O/tihaven Beds. 
'I'hesc consist of sands with grey clays, lagoonal 
in the west, but marine farther cast, attaining a 
thickness of between 100 and J50 feet between 
Reading and the Isle of Wight, at WhiteclifT Bay. 

Londofi (lay. This is a bluish-grcy clay 
changing to a brown lint on atmospheric con- 
tact and containing layers of septarian nodules. 
The clay reaches a thickness of about 500 feel 
beneath l.ondon, but thins out and becomes 
more sandy towards the west, being only 50 feet 
thick at Newbury. In the Hampshire area it is 
always thick, reaching nearly 300 feet at Ports- 
mouth and in the WhiteclifT and Alum Bay area 
of the Isle of Wight. Its abundant fossils arc a 
curious mixture of marine and land types ; these 
include fishes, molluscs, crustaceans, turtles, 
crocodiles, sea-snakes, sharks, remains of birds, 
small plants, palms, modern trees, and many 
varieties of mammal. 

Bagshol Beds, Sands which have been largely 
eroded, and therefore remain in patches over the 
London Clay, compose these beds ; they are 
present over the Bagshot, Aldershot, Farn- 
borough, Wokingham, and Ascot areas, and 
attain a thickness approaching 150 feet in the 
Bagshot district. North of the Thames they are 
much more denuded, occupying small areas at 
Highgate, Hampstead, and Harrow, on the 
high ground. In the Hampshire area and that 
of Alum Bay in the Isle of Wight the light 


coloured sands are laminated with 
clays, and attain thicknesses varying 
between 300 and 600 feet. 

Brackleshani and Bournemouth Beds. 
Composed of laminated clays and sand, 
these beds are between 200 and 300 feet 
thick. They can be seen at Brack lesham 
Bay in Sussex, at Whited iff Bay in the 
Isle of Wight, at Bournemouth, and at 
Hengistbury Head. The sands and 
days of this series exceed 500 feet in 
thickness in this area. 

Barton Beds. These consist of day 
overlain by sand. They are nearly 200 
feel thick at Barton, where they are 
well shown to the cast of Christchurch, 
and also at Alum Bay and WhiteclifT 
Bay, where they exceed 300 feet. 

Above the Eocene series are further 
thinly bedded deposits of sand, clay, 
marls, and thin limestone layers in the 
Isle of Wight and New F’oresl areas. 
For a lime conditions were similar to 
those found in the Eocene, but while 
Oligoccne Beds were still being 
deposited in the south of Frame 
the English area was uplifted ai d 
deposition ceased. In England the following 
divisions arc recognized. 

The Headon Beds. These are composed of 
clays and sands intercalated with thin beds of 
limestone, the whole comprising a marine facies 
and approaching 150 feet in thickness. Well 
exposed at Headon Hill and WhiteclifT Bay ; 
extending beneath the New Forest, Brocken- 
hurst, and Lyndhurst. 

The Osborne Beds, Fresh or brackish water 
sands and marls. 

The Benihfidfie Beds. Marls very similar to 
the Osborne Beds, overlain by a limestone full 
of fresh water gastropods such as Limnaea and 
Flantn his. 

7'he Hamstead Beds. Composed of marine 
deposits of marls and clays with numerous 
fossils of land plants, indicating that land was 
not far away ; the beds attain a thickness of 
about 250 feel. 

In addition to the Hanislead Beds, which are 
the uppermost of the scries, there are in the 
Bovey Tracey area of Devonshire a series of 
fresh-water sands and clays which, from the 
fossil plants found embedded, suggest formation 
in late Oligoccne times, though they have been 
ascribed to the succeeding Miocene period. 

Over southern Europe the Eocene deposits 
were most extensive, and attained a thickness of 
3,000 feet in many areas. They consisted 
largely of nummuliiic limestone, so named from 
the great proportion of the remarkable num- 
mulites, or disk-shaped foraminifera, in its 
composition. These massive beds extend from 
the Pyrenees to the Caucasus and Egypt. 
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in Middle F’locenc times, volcanoes began to 
appear over a wide area from the Western 
Highlands of Scotland to Iceland. This burst 
of vulcanicity had almost died out by the end of 
the Palaeogene, but in Iceland there is activity 
to the present day. The sites of the actual 
volcanoes can be recognized by the large bodies 
of coarse-grained igneous rocks which solidified 
slowly in the magma chambers ; the cones 
themselves, much softer, have been eroded away. 

Basaltic Columns 

The most famous of these igneous com- 
plexes ” can be seen in the Hebrides, on the 
islands of Skye, Mull, and Arran, and in Antrim 
at Shevc Gullion. From these scattered centres 
vast flows of basaltic lava were pouicd out, 
which were rapidly cooled on contact with the 
air and developed a hexagonal joint pattern. 
Subsequent erosion has eaten into the lava flows 
along the line of these joints, leaving “ columns ” 
of basalt such as can be seen in the Giant's 
Causeway of Antrim, and StalTa in the Outer 
Hebrides, famous for Fingal's Cave. 


At the end of the Mesozoic, many of the 
dominant groups of animals died out. The 
ammonites, so common throughout the Jurassic 
and Cretaceous, completely disappear and their 
place is taken by the other two groups of 
molluscs, the lamellibranchs and the gastropods. 
Among the vertebrates, reptiles, dominant on 
land as the dinosaurs, in the seas (ichthyosaurs 
and plesiosaurs), and in the air (pterodactyls), 
lose their place to the mammals, which right at 
the start of Tertiary limes are rapidly evolving 
into the most varied types. 

Mountain Building Phase 

Since it was in the Alps that the extent of this 
mountain building phase, or “ orogeny,” was 
first elucidated, mountain ranges throughout 
the world that were folded in Neogene limes 
are said to belong to the Alpine Orogeny. j 

In North Europe, where the Palaeozoic rockjs 
had been folded and compressed in the earlier 
Caledonian and Armorican orogenies, the 
effects of the Alpine earth movements were nofi 
nearly as strong. The Mesozoic and Tertiary\ 
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DINOCERAS : AN EOCENE MONSTER. Mu'.! ol 
the small mammals of the early Eocene period progressed 
in complexity and brain-power till they became the creatures 
we know to-day, hut some advanced in bulk without any 
increase in si/e of brain. 'J he Diiioccras (** Terrible Horn 
of North America^ seen in this reconstruction, were 
exterminated by their better-equipped rivals. 
Revan\lrui liiyn b\> C R Kniahi, American Muu'um oj Natui< ' 


were thin, compared with the Tethyan sedi- 
ments, so that at no great depth there was a 
resistant “ basement ” of Palaeozoic rocks 
which were incapable of folding, and would 
fracture only with ditllculty. As a result, the 
counterpart of the ovcrfolds of the Swiss region 
IS a series of comparatively minor folds, which 
in southern England arc commonly in the form 
of “ monoclines," but arc seldom overturned 

Monoclines 

A monocline is a fold in which in any one 
stratum a vertical limb connects two horizontal 
masses of the same stratum which are at dilferent 
heights. One of the most famous of these mono- 
clines forms the Hog's Back, nc«ir Guildford, in 
Surrey ; two more form the “ spine " of the Isle 


of Wight. It is in the latter area 
that one of the phenomena a.ssociated 
with these monoclines is seen. At the 
western end of the island the Chalk of 
the Needles and the Tertiaries of Alum 
Bay are seen in the vertical limb 
of a monocline that can be traced 
eastwards to the centre of the island. 
Here it begins to die out ; but as 
its importance decreases, that of 
another monocline, a few miles to 
the north, increases, until in the 
Eocene of Whitecliff Bay the rocks 
arc again vertical. 

This arrangement of monoclines 
can be traced over much of southern 
England ; but more obvious are the 
broad, though gentle, anticlines and 
synclines which also occur. In one such 
syncline, which carries the chalk of the 
Chiltern Hills deep below the Thames, 
to reappear in the North Downs, 
the Tertiary rocks of the London 
Basin have been preserved. The 
crest of the complementary anticline to the 
south has been removed by erosion, so that the 
Chalk of either side, forming the Noith and the 
South Downs, are now separated by as much as 
30 miles, and rocks os old as the Upper Jurassic 
appear in the core 

The fauna was adapted for a warm climate, 
the most noteworthy types being various tapir- 
like animals, the Palaco/lieriunK Coryphodon. 
Lophiodoru Faloplothcrium, and Pachytudophus 
of the rhinoceros type, also the Hynuotherium, 
a cony-like creature, and the carnivorous 
Pidaconictis and Arctocyon. The dinosaurs 
Arsifiodherimn and Hyacnodon supplanted the 
colossal dinosaurs. A stranger had appeared - 
the Icmuroid Microvhaerus, the first known 
primate, and the possible ancestor of man. 
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T he Miocene and Pliocene periods taken 
together are now regarded by many 
authorities as two scries of the Neogene 
system of Tertiary deposits ; nevertheless, they 
were totally dissimilar periods, though the 
strata and life forms merge, as a rule, without 
distinctive break. 

There arc no deposits in Britain of theMioccnc 
period, but they are extensively represented on 
the continent of Europe, more particularly in 
the Touraine area of France, in Belgium, over 
most of Germany, Austria, Switzerland 
between the Jura and Alps, north-east Spain, 
Italy, eastern Europe ; also in Syria, Egypt, 
Arabia, Persia. India ; in the Atlantic states of 


North America, and in the Pacific states. Here 
they are called the Monterey beds, and they attain 
a thickness of between 6,000 and 7,000 feet. The 
shales of this scries reach to 4,000 feet and arc of 
great value on account of their oil-bearing pro- 
perties. The Miocene beds arc uplifted to high 
altitudes in the Rocky Mountains, indicative of 
the chain's comparatively recent raising. 

Earth Movements Reach llieir Climax 
It was during this period that earth move- 
ments, whose effect can be seen as far back as 
the Tnassic period, rose to their climax. 
Along the line of the Tethyan geosyncline, where 
a great thickness of sediments had recently 
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A IJ N A O h I H E 
MIOCENE. Fossilised 
skeletons of (Hbose) llippo- 
theriiim or Eipparion ; top 
rifiilil, Mastodon ; linger 

riKht, Moropiis (“ sloth- 

foot ”), 

/imi'iKtiH Muwuni of NotuKil 
HiMoi}, At'u' Yuf k 




been deposited, this folding found its greatest 
expression. Throughout the Jurnssic, Cre- 
taceous, and Tertiary, islands began to appear 
within the geosynclinc, in lines running cast 
and west, which maikcd the high points of long 
submarine ridges. 

During the Miocene period these ridges were 
forced upwards, to become enormous ovei- 
folds or “ nappes,'’ which were piled one upon 
the other until a heap of folded rocks replaced 
the one-time geosyncline. Subsequent erosion 
of these rocks has carved out the separate 
peaks seen to-day in the Alpine and Himalayan 
mountain chains. 


Mountains occurred 
during this Miocene 
period. Salt lakes formed 
between the Pacific and 
the uplifted ranges in the 
extensive valleys of the 
synclinal folds. The Great 
Salt Lake in the state of 
Utah, U.S.A., is the largest 
survivor of these basins, 
but very much diminished. 
Its area is now some 2,000 
square miles. 

Africa having become 
united to Lurasia by the 
upraising of Arabia and 
connexions with' southern 
Europe, Australia re- 
mained as the only segre- 
gated continent surviving 
from pre-Miocene times, 
with the result that itk 
fauna and flf>ra were hencei 
forth practically distinct*^ 
and remain so to moderii\ 
limes. Nevertheless, it ' 
shared in the world-wide upraising of the 
land, as the Miocene deposits of Victoria and 
Tasmania testify. New Zealand also has large 
areas of both the North and South Islands 
covered by Miocene deposits, some of which 
reach 20,000 ft. in thickness. 

Kngland's Pliocene Beds 

The Pliocene period is probably not much 
more than a million ycais distant, and the 
faunas difl'er from those of the M'ocenc in a 
number of ways. The most striking changes 
arc a result of the deterioration of the climate 
from the sub-tropical contlilions of Miocene 


Continental Masses 

As a result of the wide- 
spread upheaval of the 
Miocene period, Britain 
became isolated fiom the 
warm wateis of the 
Mediterranean ; so that 
when, in the Pliocene 
period, the sea re-invaded 
the North Sea Basin, the 
character of the fauna 
was quite dilTcrcnt from 
those found m the Eocene 
and Oligoccne. 

In the western hemis- 
phere, as in the eastern, 
continental masses were 
appioaching their 
modern form. Most of 
the colossal upraising of 
the Andes and Rocky 



MIOCENE AGE. Land- masses of this remote period are shown stippled 
und uiitlined in black. 


The Folding Miocene 

limes, leading eventually to the glaciations of 
the Pleistocene ; in addition, many species o\‘ 
Pliocene molluscs have survived to the present 
day. The deposits occupy a large tract of east 
Norfolk and Suffolk, with the adjoining north- 
cast corner of Essex. They arc present as 
sand and clay at St. Erth in Cornwall. 

Over the continent of Europe the Pliocene 
deposits attain a thickness of about 1,200 feet 
in Holland, where they are extensive. They 
constitute a large proportion of Italy, each side 
of the Apennines to the sea, and reach a thick- 
ness of 2,000 feet In Calabria and Sicily. In 
Austria, Greece, and around the Mediterranean, 
they form a fringe of beds of varying thickness. 

The Pliocene beds m England arc divided 
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into the following series : 

Cromer Beclx (uppermosO ' the “ forest bed * 
of peat and tree-trunks, fresh-water sands and 
silts. Exposed from Happisburijh to Weybourne. 

Wevhoui ne Crai; : sand, loam, and bluc-clay, u 
maiinc shelly deposit found at Weybournc 

ChiUcsforcI Hc(h : finely laminated clays and 
sands : (raced as a sinuous band from Wulton- 
on-the-Naze to Mundesley over the underlying 
beds. 

Norwich Craf^ : gravel and shelly sand deposit 
with laminated clays between 150 and 200 feel 
thick at Lowestoft and Soiilhwold, w here it appears 
at the base of the cliffs. 

^ f Red C/Y/jtr ■ fcrrupinoiis shelly sand, the peroxide 
of iron producing its distinctive colour. Covers 
2-^ an area between Ipswich. Eelix-siowe, and Walton- 
j;? on-lhc-N.i/c, hul only well exposed in valleys and 
cliffs at Walton, Bawdsey, and Felixstowe. 



PLIOCENE AND PLEISTOCENE. Geological remains in Britain before and during the Great Ice Age. 
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Coralline Ctaf( ; frapnicnls of bryOT’oa. mol- 
luscs* crustaceans, with numerous remains ol 
animals, fish, arul reptilian vertebrae- -all ap- 
parenlly washed out from pre-existing beds. 
Found between Aldcburgh and Boyton, also in 
patches elsewhere. 

Lenham Beds ; lowest and oldest of Pliocene 
deposits ; brow^n clay, red and yellow sand, and 
flint pebbles. Only fragmentary remains exist 
now on the Downs between Folkestone and 
Maidstone. Fossil types indicate age. 


the vegetation became of a more temperate 
type, and a change is perceptible in tie fauna' 
Beeches, poplars, and evergreens such as laurels 
took the place of the palms, myrtles, mimosas, 
fig trees, and magnolias of the earlier time! 
Monkeys, which had made their appearance, 
retreated south over a thousand miles. 

The fauna of Miocene times is remarkable 
for the elimination of marsupials from Europe, 
and ihe coming of the ape, the 
sabre-toothed tiger, dinotheria, and 
mastodons. Bears, hyaenas, rhino- 
ceros, hippopoiamiis, and tapirs 
developed, and the anthropoid apes 
Dryopithecits and Pliopithecus now 
made their appearance. In the 
Pliocene period, wolves and horned 
deer (Ca vidac)^ asses, and antolop|cs 
appeared. The dinotheria and some 
others vanished for good. ^ 



The life of the scries indicates an 
increasing nimiber of northern forms 
adapted to colder and colder con- 
ditions, while a growing decrease is 
evident in those suited to a warm 
climate. The world-wide warmth of 
the Miocene period throughout 
F-urope enabled a sub-tropical flora to 
flourish. Fven in north Greenland, 
within 700 miles of the N. Pole, sub- 
tropical evergreens flourished ; .seams 
of coal 30 feet thick testify to its long 
duration. In later Miocene times 



FAUNA OF MIOCENE AND PLIOCENE TIMES. 
Lower : rhinoceros, mastodon, and the extinct Chalicothcreis 
(rigliO, on the grassy plains of Miocene limes. Upper: 
ancestral forms in evidence during the Pliocene period. 
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T he most recent division of geological time 
is called the Quaternary era. It extends 
back between 500,000 and 1 ,000,000 years, 
and is divided into two geological periods — the 
earlier being the Pleistocene, or mostly recent, 
the later, the Holocene, or recent. This brings 
the palaeontological record down to archaeo- 
logical and historical times. The Pleistocene 
deposits indicate a method of deposition 
largely due to ice and frigid conditions. The 
Pleistocene is therefore known also as the 
Glacial Period or the Great Icc Age, though 
the larger temperate and tropical areas 
remained free from these conditions, and 
deposits in such areas are normal and generally 
resemble those of the later Pliocene period. 

Evidences of these frigid Arctic conditions 
are chiefly the extensive masses of detritus 
peculiar to glaciers, known comprehensively 
as “ drift,” since they form the most recent 
series of deposits* laid down on a topography 


which was much the same then as it is now. 
Other evidence is the effect produced by the 
weight and movement of the enormous glaciers 
as they pass over the various surfaces of the 
underlying beds. 

Vast Moving Icc Sheets 
in Pleistocene times even mountains were 
buried under vast moving ice sheets compounded 
of numerous glaciers, which attained a thickness 
of between 7,000 and 10,000 feet, Their move- 
ment was facilitated by the phenomenon called 
rcgelation, which consists of constant momen- 
tary melting and refreezing of the ice particles, 
due to changes of pressure. As water freezes, 
it expands. This simple physical fact has 
played a large part in the erosion of glaciated 
areas, because water that has found its way 
into joints and fissures in the rocks enlarges the 
joints, and in the end prises away rock frag- 
ments, which are then carried along by the 
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glacier. Rock fragments in a glacier act a$ if 
they were the sand grains in sandpaper, so that 
the glaciers grind the surfaces over which they 
pass into a smooth or polished condition. 
Striated and ice-scratched surfaces also result, 
indicating the line of the glacier’s advance. 

Thus the rugged mountain masses and 
volcanic cones of pre-Glacial times became 
transformed during the Great Ice Age into 
the rounded masses and gigantic humps which 
are a familiar feature of the glaciated mountains 
of Britain and northern Europe, as compared 
with the angular ruggedness of, say, the Balkans, 
and the mountains of Greece, of southern 
Italy, and of Spain, all of which escaped any 
extensive glaciation. 

Moraines 

As the glacier progresses, a large quantity 
of material, chielly rocks, sand, and clay, is 
collected on each side as it erodes its way : 
these arc called moraines, fhe mass of 
detritus is carried along until it becomes 
heaped up as a vast and ever-growing deposit 
of debris at the lower extremity of the glacier, 
where it is known as the terminal motuine. 
Or It may become spread out fan- wise over a 
large area by the rushing streams which emerge 
from glaciers, and will flood the country around. 

Thus materials of strata and rocks become 
transported hundreds or even thousands of 
miles and, while having totally different 
character, arc deposited as a compound 
mixture of stones, clay, sand, and pebbles, 
jn which arc frequently great boulders, and 
fragments of fossils, such as bones, tree-trunks, 
and mammalian teeth and tusks, all of which 
have been collected on the way. 

This deposit, which may attain hundreds of 
feet in thickness, is called Boulder Clay ; 
the harder kinds are called Till. Thus is 
formed the most characteristic deposit of the 
glaciers of Pleistocene times, proving that 
northern Europe was covered by a vast ice 
sheet, which flowed chiefly from Scandinavia 
and reached, when at its greatest extent, from 
the Urals to the Atlantic Ocean and as far 
south as the Harz Mountains. 

Four or Two Glacial Periods? 

Two great Glacial periods can be traced as 
emanating from Scandinavia, though evidence 
is found of four peiiods in the Alpine area ; 
these are called the GUnz, Mindel, Biss, and 
Wiirm periods. Consequently, certain authori- 
ties regard Europe as having been subject to 
four Glacial periods, but some recognize only 
two, the others being but minor fluctuations 
which did not extend to Britain or far beyond 
the Scandinavia region. 

The first period, or Giinz, radiating from the 
mountainous mass of Scandinavia over what is 



UKITJSH iSLi:S IN II IK ICK ACJK. ThesD 
sireiis of wen^ distinct from the still 

vuster ice-sheets which spread from Norway 
over what is now the North Sea and as far south 
as the present I'hames valley. 

now the Baltic and f-inland area, did not 
approach the British Isles, which then formed 
an integral part of the European continent. 

During a temporary recession Iceland be- 
came severed in a general sinking of the land, 
of which there is evidence extending to at least 
100 feet around the present Scottish coasts ; 
then came the secimd (or first great) period cf 
extensive glaciation. 

This, known as the Mindel glaciation in the 
Alps, but recognized in Britain as being the origin 
of the North Sea Drift of East Anglia, must 
have been a rei’iod of considerable atmospheric 
moisture, with prolonged low Icmpcralurcs. 
This caused vast sheets of unmeked snow to 
descend as glacial ice from the elevated Scan- 
dinavian area over what arc now the Baltic and 
North Sea regions, where the wall of Scan- 
dinavian ice met a lesser one dcjiccnding from 
the Scottish Highlands, which spread over 
Ireland. Together, this slowly travelling mass, 
with a thickness which ultimately reached 
some 5,000 to 7,000 feet over Britain and 
10,000 feet over the Baltic area, spread to the 
traceable limits called the second glacial period. 
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The only part of the British Isles region to 
escape was that to the south of the Thames 
and the Bristol Channel, where there is evidence 
that an arm of the warm Western Ocean, now 
the Atlantic, penetrated from earlier times. 
Much material of the Norwegian mountains 
was deposited in the Boulder Clay and as large 
erratic blocks over England ; as far south as 
the fhames Valley is conclusive evidence of the 
extent of the glaciers. 

British (Haciers 

In Scotland both the Grampian and Gallo- 
wegian areas had developed glaciers which, 
together with those of the lesser areas of 
Cumberland, the ( heviots, Pennines, and Wales, 
formed an ice sheet, in places estimated to 
reach 5,000 feet thick. This ice sheet held 
back and diverted the course of the Scandinavian 
ice. The deviation appears to have occurred 
in the Cleveland district of Yoikshirc, which, 
with central and south Yorkshire, remained 
singularly free from ice. The ice spread out 
over the lowlands, while the Welsh glaciers 
covered Wales to the Bristol C hannel. 

The Scottish ice poured down over most of 
Ireland, lillmg the lush Sea area with an 
ice sheet which covered even the 2,034-foot 
mountain of Snacfell in the Isle of Man. 
This glacial sheet also spread out westwaids 
over the Hebridean area, completely covering 
what arc now the Hebrides, and extending to 
the Atlantic, where it presented a wall of ice ; 
from this, enormous bergs floated away over 
the Atlantic — as they do now from Greenland. 
Some big icebergs landed as boulders on the 
Scilly Islands. 

In North America the glaciation was even 


greater than in Europe. It reached a thickness 
of from 7,000 to 15,000 feet, the glacial drift 
being spread out as far south as 37" of north 
latitude, whereas in Europe it reached only 
to about 50°. There are also evidences of 
extensive glaciation in South America, Tasmania, 
and New Zealand, where the ice attained a 
thickness of 7,000 feet. 

Ultimately the enormous weight of the vast 
sheet appears to have had some effect upon 
the earth’s crust, for later on the land of north- 
west Europe appears to have sunk to a much 
lower level, and eventually much warmer 
conditions ensued. 

Interglacial Period 

The Great Interglacial period extended for 
well over 100.000 years. At tirst tundra, then 
steppe conditions prevailed and followed the 
retreating glaciers, which left behindj cold 
morass and all the moraine detritus which is 
such conclusive evidence of their oni-time 
presence. This was followed by imrljiense 
quantities of fine wind-blown dust and tsand 
from more southern regions, which pilccl^ up 
into layers called loess. ' 

This loess surface became ideal for the 
development of a grass steppe area such as 
exists over much of central Asia at the present 
tune. Elephant, rhinoceros, sabre-toothed tiger, 
elk, horse, and aurochs, roamed the plains 
which extended unbroken all the way from the 
Severn to the UimIs. 

Forests follovved, and spread, with bears and 
forest life, much of which has continued to the 
present time. The hippopotamus inhabited 
Ihc river that flowed through the plain that 
IS now the North Sea and whose tributaries 



were the J'hamcs, Rhine, and Elbe. 
Warm winds pievailed, with warm 
cyclones and currents from the Western 
Ocean, perhaps originating m the 
Pacific. Climatic conditions were 
favourable U) the existence of Palaeo- 
lithic man He began to develop and 
flourish, leaving increasing evidence ot 
his presence, chiefly in the form of flint 
implements, in what is now southern 
England and central and western 
Iiurope. 

Then something geographical or 
meteorological happened, most 
probably one' in consequence of the 
other; and the Highlands of Scotland, 
together with those of Scandinavia in a 
much greater degree, became covered 
with repeated snowfalls beyond the 


IN GLACIAL TtIVlES. With the hiprend of the glaciers 
ovec Europe a group of animals adapted to withstand 
the cold replaced the warinth-lo\ing tuiina ; such were 
mammoth, woolly rhinoceros, cave-bcar, bison, and others. 
Primitive man, hunters of the Moustcrian culture, also 
appeared in later Glacial times. 


capacity of the summer sun to melt fast 
enough ; and another vast ice sheet 
formed, increased, and spread. This, the 
Riss glaciation of the Alps and the Great 
Eastern of Ft st Anglia, was not so 
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extensive as the previous visitation, leaving central 
and southern England untouched. Palaeolithic 
man continued to develop in this region, and 
in France and southern Germany, and to 
leave much evidence of his presence and handi- 
work, which would otherwise have been swept 
away by glacial action. But conditions were 
very cold, and man had to share his precarious 
conditions with animals well protected from 
the inclement weather. I'his is known from 
the remains of the hairy mammoth, woolly 
rhinoceros, bears, reindeer, musk ox, and 
numerous other species, found associated with 
man's weapons of offence and defence. 

Forests were plentiful beyond the glacial 
limit, but husbandry and agriculture were 
impossible with such animal life in posession. 
So caves, forests, and river terraces sheltered 
man until the retreat of this great Riss period 
of glaciation. It was the last to visit western 
1 Lirope or to extend far from the Scandinavian- 
Baltic area where succeeding oscillations of 
glacial intensity continued. The chief of 
these aie called the Wiirm and the Biihl. 

Wiirm (jlacial Period 

I he last of these glacial periods, the Wurm, 
IS variously estimated to have terminated in 
Hi I til 111 from 5(),()00 to 10,000 years ago, 
although parts of Luiope may still be regarded 
as in the reli eating stage which followed the 
temporary Buhl advance. The cause of these 
glacial periods is still a matter of investigation 
and speculation. Ihat a change in the ele- 
Nation of the land may have caused them is 
one theory. Another theory is that a geo- 
griiphical change, such as a temporary partition 
of North America from South America, 
Cl eating a diversion of the warm Atlantic 
Drift current to some other course, may have 
hcen the cause. Variations in the solar heat 
nr the passage of the solar system through a 
region of extra low temperature have also 
hcen adduced as expliinations. A change of 
till of the earth's axis seems a possible explana- 
tory theory. Yet another is favoured at present 
- that the glacial periods were due to recurring 
meteorological changes which in some manner 


produced different areas of high and low 
barometric pressure, such as would result if, 
say, the warm cyclones of our latitudes took 
a more southerly course and permitted the 
east and Arctic winds to supplant them. 

For example, Greenland is now a vast glacier- 
covered area in a similar latitude to that of 
Scandinavia, which at present enjoys a com- 
paratively mild climate due to the prevailing 
warm westerly winds and sea-currents. If 
from some cause these winds were dellectcd 
and replaced by Arctic currents and winds 
similar to those prevailing in the Greenland 
area, one could reasonably assume a resumption 
of the glaciation of the past and on a great 
scale in north-west l urope. 

The fauna and flora of northern Furope, in- 
cluding Britain, which was then an integral part 
of the Furopean continent, assumed an Arctic 
character over the areas preceding the advancing 
glacicis. In the eastern counties of Britain are 
beds containing Arctic shells and fossil remains 
of Arctic animals. Northern and central Furope 
as far south as the Alps and Pyrenees was in- 
habited by reindeer, Arctic fox, mammoth, 
woolly rhinoceros, bison, hyaena, elk. cave-bear, 
nuisk-shccp, glutton, wolf, musk-ox, and boar. 
Remains of most of these arc found in the 
deposits of the river valleys of England, notably 
the I hames. 

Evidences of Interglacial Periods 

Among the evidences of the interglacial 
periods aic beds in which arc found relics of 
quite a different fauna, one suited to a warm 
temperate climate. In those beds the foregoing 
animals give place to the elephant, hippo- 
polamus, leopard, porcupine, African lynx, 
aurochs, and hoiscs - picsent-day types of 
warmer climes, which again are superseded by 
creatures adapted to colder conditions. 

Most remarkable of all is the development of 
the human species during the Quaternary era, 
the evidences left of their handiwork constituting 
.so distinctive a feature that this era is usually 
designated the Age of Man. though man had 
acquired some of his human attributes in 
Pliocene times. 
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The Holocene or Present Age 


T Hh Holocene deposits belong to the age m 
which we live, an age sometimes called 
the Post-Glacial period. These deposits 
arc almost entirely alluvial, peaty, and loess. 
The alluvial are usually a continuation of the 
Pleistocene sands and mud, brought down by 
the streams and deposited along the banks of 
rivers in the shape of (erraee.s 


They also form the beds ot livcis, and spread 
out great deltas at their mouths, such as those 
of the Nile, Danube, Ganges, Euphrates, 
Mississippi, and Amazon. The growth of the 
deltaic deposits at the mouths of the Nile and 
Euphrates can be measured by the distance of 
the ports of antiquity from the present coast- 
line. The pealv ileposils include loicsl debus. 
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These arc very extensive, covering wide areas 
in northern and central Europe and North 
America, and are the remains of the vast forests 
which grew on the rich soil left behind by the 
retreating glaciers after the close of the last Ice 
Age. The loess deposits cover extensive areas, 
chiefly in Asia, which are now steppe, prairie, 
and tundra. In lhe.se areas the line wind-blown 
sand produces a state of aridity which prevents 
the growth of forests. Loess deposits exist in 
western China, reaching some 2,000 feet in 
thickness, and in the adobe area of North 
America, where they reach 3,000 feet. 

Later Fossil Deposits 

In all the Holocene deposits arc found more 
or less fossilised remains of animals of the most 
recent or present-day species. A few of the 
fossilised forms have become extinct, notably 
the mammoth, frozen carcasses of which have 
been found in the ice-bound rivers and tundra 
of Siberia, and in the superficial alluvial deposits 
of central Europe and England. The big Irish 
deer, M(%'a(rros pil^antcin, with antlers II ft. in 
span, has become extinct in recent, probably in 
historical, limes. Numerous fossil remains have 
been found in Irish peat bogs, and in cave-earth 
and superficial deposits in England and Scotland, 
and on the European continent. Woolly rhino- 
ceros lived until recent Holocene times ; entire 
carcasses, covered with woolly hair, have been 
dug out of the frozen Siberian tundra. 

As regards birds, the moas, which were exceed- 
ingly numerous in New Zealand, have vani.shcd 
within the last two or three hundred years ; 
their remains arc plentiful in the superficial 
deposits of recent times. Remains are found in 
the marshes of Madagascar of a bird, Aepyornis, 
which reached 14 feet in height and produced 
cggs^30 inches in circumference. Another bird, 
one incapable of flight, the dodo, Dtdus ineptus, 
was last seen alive about I6S0 ; it inhabited 
Mauritius, Reunion, and Rodriguez, and its 
remains are found m the peaty deposits of those 
islands. The solitaire, Pezophaps solitarius, 
related to the dodo, vanished from Rodriguez 
about 1760. The great auk, A lea impcnnis, be- 
came extinct in the last century, the last pair 
known being killed in 1844. 

Turning from the geological record of the 
past, one can consider the forces that are 
moulding the earth’s surface to-day, often in a 
manner which conflicts with man’s wishes and 
requirements. This conflict is seen on a small 
scale w'hen a few acres of farmland, or a home- 
stead or two, vanish in a cliff-fall in a single 
night, as happens sometimes around the shores 


of England, particularly along the coasts of 
Norfolk, Suffolk, Sussex, and the Holdcrncss 
coast of Yorkshire, Another aspect of the 
process is seen when rivers change their course, 
as, for instance, the Indus and the Hwang-ho. 
Mountains slip from time to time, destroying 
fields and houses, and even slipping hillsides can 
cause disaster, as in suburbs of Lyons in 1930 
and again in 1932. 

In addition to these catastrophic occurrences, 
there are secular movements imperceptible to the 
eye -movements due to silent geological forces 
which are ever at work, raising a sea-bed here, 
lowering a whole country there— processes 
which are evidenced by submerged forests and 
raised beaches respectively. Submerged forests 
are numerous around the shores of England and 
Wales, and to a Ic.sser degree in Scotland. The 
wood can scarcely be regarded as fossilised, 
though very ancient and usually black with tjge 
and impregnation. ' 

Submerged Forest.s 

Submerged forests occupy a large portioh 
of the Thames estuary, and are obviously much 
later than the raised river terraces of sand and 
gravel deposited in the Pleistocene period, in the 
Palaeolithic and boliihic ages of man. Similar 
forests are found off the cast coast, more par- 
ticularly off Lincolnshire and Durham, in the 
estuaries of the Humber and the Wash, beneath 
the fcniand, and off the south coast from 
Hastings to Torbay. In the Bristol Channel 
they extend far out beneath the sea, and are well 
in evidence in Porlock and Cacrmarthen'bays. 
Abundant remains can be seen at very low water 
in Cardigan Bay, off the Wirral Peninsula and 
the coast of Lancashire, and as far north as the 
Solway Firih. This fall of the land has been 
proceeding for some thousands of years, judging 
from the remains of Bronze Age men found in 
the uppermost layers of these submerged forests, 
and from the Neolithic artifacts discovered in 
the lower layers. 
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appreciation of f^'ood music is tmc of the most valuable assets that anyone 
can acquire. True appreciation depends on knowledf^e and undci stundiny, 
and both arc equally important for the skilled performer and the ordinary listener. 
This Course covers a wide field of musical knowledf^a\ ft outlines the principles of 
staff notation., of time and rhythm., and of elementary harmony. It describes the 
chief instruments of music and explains then technique and function. It traces 
the history of western music from the 12th century, and it ends with a short survey 
of musical education and the punt ice of music in (Jreat Britain to-day. 
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LESSON I 


Staff Notation 


Any method of writing music on paper must 
express two things simultaneously : the 
pitch of each note, and its duration or 
the length of time it is to be sounded. In the 
modern method of staff notation, pitch is repre- 
sented by the position of the note in a stave of 
five horizontal lines, duration by its shape. 
This method was not suddenly invented ; it 
developed gradually from the I Ith century 
onwards, reached something resembling its 
present form in the 16th century. 

The basis is a stave of five lines. Notes can 
he placed cither on a line or in a space, and a 

TREBLE OR BASS OR gToRr ): ofl 

G CLEF F CLEF 

f'iR. 1 

sign called a clef at the beginning of each stave 
indicates the pitch to which they will correspond. 
The two commtm clefs arc shown in Fig. 1. 

The treble sign was originally a letter Ci, 
beginning on the second line from the bottom, 
so that a note on this line represents the G above 
middle C'. Thus the five lines (from below up) 
represent F (1 B D F, the four spaces F A C F. 

The bass sign was originally the letter F, 
beginning on the second line from the top and 
fixing this as F below middle C. So the five 
lines in the bass clef represent G B D F A, the 
four spaces A C E G. 

For piano music these two staves arc 
combined one above the other. Though for 



l iK. 2 


convenience a wide gap is left between them, 
there is in fact only one line missing : the line 
corresponding to middle C. If this is supplied, 
the resulting 1 1 lines arc called the grand slave. 


This grand stave was never actually used for 
writing music, though staves of three, four, six, 
and even eight lines were tried in the early days, 
before custom settled on five lines as the 
most convenient. 

Allo Clef and Tenor Clef 

When notes fall above or below the five lines, 
their exact placing is made clear to the eye by 
short lines, called leger lines. The examples in 
Fig. 2 show' different ways of writing the same 
notes. There are two other clefs in common 
use : the allo clef and the tenor clef. The sign 
for both was originally a letter C\ and the middle 



1 i«. 4 

higher registers of the cello, the tenor trombone, 
and a few other brass instruments, Fig. ?>. The 
position of the.se foui staves in the grand .stave 
of 1 1 lines is shown in Fig. 4. 

The notes produced by the while piano keys 
over four octaves arc shown in big. 5. This is 
what is called a scale the scale of C rnaior. It 
is dilTicull to give in words a complete liefinition 
of a scale. Superficially, it is a series of notes 
in ascending or descending order, and repre- 
sented by successive letters of the alphabet. In 
practice, the scale provides the basis or frame- 
work on which both melody and harmony arc 
built. Two chief kinds of scale arc used m 
western music : major scales and minor scales. 
Both are called diatonic. A succession of .semi- 
tones such as would result in playing all the 



Fig. 5 
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notes of the piano, while and black, in order, is 
called a chromatic scale, and it has not the same 
logical effect on the mind as the diatonic scales. 

The Major Scale 

In the major scale the intervals between suc- 
cessive notes are sometimes tones, sometimes 
semitones. The order is : tone, lone, semitone, 
lone, tone, tone, semitone. Thus the semitones 
fall between the .^rd and 4th, and the 7th and 8th 
degrees ; the other intervals arc all whole tones. 
This arrangement corresponds with the white 
notes on the piano beginning with C. But if 
one began with G, the white notes would no 
longer give a major scale, because the second 
.semitone would now fall between the 6ih and 
7lh instead of between the 7th and 8th degrees. 

^ G A B C D E Fsharp G 
Fik. 6 


key signature, apply to the corresponding notes 
all along the line, as in Fig 8. 



1 iR. 8 


Originally the minor scale corresponded to 
the white notes on the piano beginning with A, 
so that the ordci of intervals was : lone, semi- 
tone, tone, lone, semitone, tone, lone. 

The Minor Seale 

Then il was found convenient for purposes of 
harmony to raise the seventh degree by a semi- 
tone, leaving a leap of three semitones between 
the bth and 7th degrees. This is called the 
harmonic minor, I ig. 9. In an alternative 


To play a scale of G major on the piano, it is 
necessary to use the black note next above I 
(called K sharp), and this is indicated in writing 
by means of a sharp sign. Fig. 6. 

Similaily, the scale of D major requires two 
sharps (I and C ) major, three (f C'G) ; of 

b major, lour (F C' Ci D) ; of B major, live 
(!' ( G I) A) ; of F-sharp majoi, six (I C Ci D 
A 1) ; of C -sharp majoi seven (F C' G D A I- B) 
F-sharp is the same note as F on the piano, and 
B sharp as C. 

Any major scale beginning on 1 would come 
out right on the while notes, except that the 
lirsl semitone would fall between the 4th and 
.^th instead of between the .lid and 4th degrees. 
This lime, to get it right it is necessary to play 

F G A Bflot C D E F 
Fig. 7 

Uic black note below the B (called B Hat), and 
this IS written with a flat sign, l ig 7. Similarly, 
the scale of B flat major requires two flats (B 
and b); of L flat major, three (B F A); of 
Aflat major, four(B E A D); of D flat major, five 
(B b A D Ci): of G Hat major, six (BE A DG G); 
of C flat major, seven (B E A O G C b). C flat 
IS the same note on the piano as B ; F flat as E. 

The Key Signature 

The scale in which a piece of music is written 
is called the key, and to save having to write 
innumerable sharp or flat signs through the 
music, the correct number for the key (in the 
proper order) arc written on the stave at the 
beginning of each line. These signs, called the 


Fig. 9 


Fig. 10 

form, both the 6th and 7lh degrees arc 
sharpened, but only when ascending ; in 
descending, the original notes are used. This is 
called the melodic minor, } ig. 10. 

The signs for these sharpened notes arc nol 
wiitlcn as pail of the key signature but 
introduced separately as required. Note also 
the sign in the melodic scale which contradicts 
the preceding sharp : it is called a natural. 

Accidentals 

All sharp, flat, and natural signs introduced, 
apart from those of the key signature, are called 
accidentals. Minor scales with key notes 
other than A requiie key signalures, and in each 
instance the number of sharps or Hats required 
is the same as for the major scale whose kev 
note IS the third degree in the minor scale. 
Thus C is the third degree in the scale of A 
minor ; neither major nor A minor requires 
any key signature. G is the third degree in the 
scale of E minor, so F minor requires one sharp, 
like G major. That can easily be worked out with 
the series of tones and semitones )ust given. 
Scales with the same key signature are called 
relative scales — A minor is the relative minor to 
C major, etc. Fig. 11 is a full tabic of key 
signatures, as written in treble and bass clefs. 
Key notes for the minor scales are printed black. 
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C major G major D mqjor A mojor E major B major F Sharp major C sharp mqjor 

A minor E minor B minor F sharp minor C sharp minor Gsharp minor D Sharp minor A sharp minor 


Gflat major C flat major D flat major Aflat mqjor E flat mqjor B flat major F major C mqjur 

E flat minor Aflat minor B flat minor F minor C minor G minor Dminor A minor 
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The notes or degrees of any scale, major or 
minor, are given the following names: 


8lh 

Ocuive 

7ih 

L eadiiiK note 

6ih 

SubmcdidiU 

5th 

Dominunt 

4lli 

Subdominanl 

3rd 

Mediant 

2rul 

Supcrtonic 

I St 

Tonic or key note 


The interval between any two notes is reckoned 
from below upwards, and both notes are 
included in the count. Thus the interval 
between tonic and supcrtonic is a second ; 
between tonic and mediant, a third ; between 
tonic and subdominanl, a fourth ; and so on. Of 
these, the intervals of the fourth, fifth, and octave 
are the same for both major and minor scales, 
and arc called perfect ; the third and sixth differ, 
and arc called major and minor, accordingly. 
An interval is augmented when u is increased 
by a semitone, diminished when it is decreased 
by a semitone. 

As they work out on the piano, these names 
overlap. Thus the interval from C" to the 
black note between h and G is an augmented 
fourth if you call this note F sharp ; a dimin- 
ished fifth if you call it G flat. But the tuning 
of the piano is actually a compromise. In the 
true scale (or “ just intonation ”) F sharp is 
slightly lower than G flat. From C to C sharp 


(a chromatic semitone) is a slightly smaller 
intcival than from C to D flat (a diatonic semi- 
tone) and the minor lone (from supertonic to 
mediant, or from dominant to submediant) is 
slightly smaller than the major tone (from 
tonic to supcrtonic, subdoniinant to do/mi- 
nant, or submediant to leading note). These 
distinctions, though they cannot be heard I on 
the piano, arc often observed in good string 
playing or unaccompanied singing, and have 
far-rcuching implications in the harmony. \ 

From regarding (say) the note between F ai\d 
G us F sharp to regarding it as G flat, the 
change is called enharmonic ; similarly with any 
other switch involving notes which are written 
differently, though they sound the same on the 
piano and other keyboard instruments. 

I'o avoid confusion, tw'o other signs for 
accidentals arc in use - the double sharp and the 
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double flat. The double sharp is illustrated in 
the scale of G sharp minor. Fig. 12. Note the 
single sharp with a natural sign used to contra- 
dict the double sharp. The double flat is 
written simply as two flat signs, and contradicted 
by a natural and a flat. 
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Time, Rhythm, Dynamics, and Style 


T he duration of a note is indicated by Its 
shape. Of those shown in the table, each 
takes half the time of the one in the row 
above, so that each row is performed in the 
same length of lime, Fig. 1.1. Similarly, there 
are demisemiquavers with three tails, semi- 
demisemiquavers, with four, and so on. Breves 
are now rarely found except in church music. 
A dot after a note makes it half as long again, 
so that a dotted semibreve lasts as long as three 
minims ; a dotted minim, as three crotchets, and 
so on. Fig. 14. 

Because it is necessary not only to know how 
long the sounds go on but how long the silences 


NAME NOTE VALUE 

SEMI-BREVE O WHOLE NOTE 

MINIMS P ' P VZ 

CROTCHETS p I p pi# J/4 
quavers P P £j» 

QUAVERS 


Fig. 13 


r-pr=r~rr 

Mg. 14 
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between them last, there are also a set of signs In writing music the full lime duration must 
called rests. These, with the notes to which be filled up in each bar, cither with notes or 
they correspond in length, arc as in Fig. 15. with rests. The only exceptions are the first 

and last bars, which may be incomplete ; but 
it is customary to write the last bar so that it 
and the first together make one complete bar. 

An accent or stress on any particular note 
can be indicated by the sign > placed over it. A 
horizontal line with curved ends connecting 
two notes of the same pitch (called a ligature) 
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The basic rhythm in which any particular 
piece of music is to be performed is indicated 
by a system of bar lines, together with a time 
signature, which indicates the number of beats 
in a bar and how the accent falls. In 3/4 time. 



there are three beats in a bar and each beat 
represents a | note or crochet ; the accent falls 
regularly on the first beat in the bar. Waltzes 
(Fig. 16) and minuets are written in 3/4 lime. 

In 4/4 time (often called common time and 
labelled with a C) there arc four crotchets to a 
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bar ; the chief accent falls on the first, a 
somewh«it weaker accent on the second, Fig. 17. 

In 2/4 time there arc two crotchets in a bai ; 
in 2/2 time two minims. Both kinds have the 
accent on the first beat in the bar. Fig. 18 In 
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6/8 time there are six quavers in I he bar, with 
the main accent falling on the first, and secondary 
accent on the fourth ; this distinguishes it from 
3/4 which may also have six quavers in the bar, 
but grouped in twos instead of ihrces, Fig. 19. 
Of other possible time signatures, 9/8, 12/8, and 
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12/16 are not uncommon ; 4/2 is met with 
chiefly in church music ; 5/8 and 7/8 are rare. 

Rhythms with two beats in a bar arc said to 
be in simple duple time ; those with six beats, 
compound duple. Similarly, 3/4 is simple 
triple time, 9/8 compound triple, 12/8 com- 
pound quadruple. 
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indicates that the second is not sounded 
separately, but treated simply as a prolongation 
of the first, as Fig. 20. 

A dot above or below a note (as distinct from 
after it) indicates that it must be played suddenly 
and sharply, and the sound allowed to stop 
bcfmc the next note starts. This is called 
staccato. The opposite of this — continuous 
sound in which each note carries smoothly into 
the next is called Icf^ato. It may he marked 
by a sign which resembles a ligature but in this 
context is called a slur. The slur always joins 
two different notes : for more than two notes, 
longer curved lines may be used, thus giving a 
general mdicalion of the phrasing. 

The speed at which a piece is to be performed 
can be staled accurately by giving a metronome 
number. A metronome is a kind of inverted 
pendulum, driven by clockwork, which can be 
adjusted to oscillate and give out a loud tick 
from 40 to 208 times a minute. If the metro- 
nome mark is given as a minim equal to 60, it 
means that 60 minims should occupy one 
minute, so that each minim lusts just one second. 
Similarly, a crotchet equal to 140 would mean 
that a crochet is to take rather less than half a 
second, and so on. 

Besides this exact specification, there are a 
number of Italian words customarily used to 
describe the speed or tempo at which the music 
should be performed. Some of these also carry 
implications as to the manner of performance. 
Chief of them arc : 

Larffo . Slowly and weightily 

Crave . . Slowly and sadly 

Aftafcfo Slowly and tenderly 

Lento . . . . Fairly slowly 

Mofteraio . . Ala moderate pace 

Andante At an easy pace 

Allegretto . . . . Faster liian andante 

Allegro . . , . Fast and lively 

Vivace . . . . Usually faster than allegro 

Presto . . Very fast 

Prestissimo Very fast indeed 

To these can be added ralicntando and ritenufe, 
which both indicate a slowing off or slackening 
of pace, and accelerando, which indicates a 
speeding up. 
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Other Ilaliiin words refer to the loudness with 


\shich the 

music is to 

be played - and 

Other 

points of expression, 
common arc ; 

Of these the 

most 

Pianissimo 

PP 

Very soft 


Piano . , 

p 

Soft 


Mczznfoi ic 

ml' 

Mculcralcly loud 


hoftv 

I' 

Loud 


! ortissimn 

ir 

Very loud 


( rf‘\i rndo 

cr 

C»cttinB louder 


mnnnuendo 

(I'm 

( K'llinii softer 


Sfort zantUt 

si 

Suddenly loud 


f orir pianii 

Ip 

loud, then sudden 

ly soft 


Many more words from Italian, or on 
occasion from other laitguages, may be used to 
specify style or expression. There arc also 
directions which indicate various technicalities 
in the playing of particular instruments, c.g. 
pizzicato (plucking the strings), and fi^lissanda 
(sliding up or down the keys or notes) ; and 
purely practical directions like da capo (D.C.), 
which means “ go back to the beginning ” ; and 
da capo dal sc^no cil fine, “ go back to the sign 
(usually S ) and then Imish at the word juicy 


J FSSON 3 

The Principles of Harmony 


T ur idea of enriching a single line of melody 
with other parts to be sung or played 
simultaneously can be traced back in 
l uiopc to the church music of the 10th century. 
The earliest examples (of a system called 
diaphony or organum) sound veiy bare to the 
modern car. Fig. 21. From these simple begin- 
nings the practice was steadily developed and 
elaborated, until by the end of the 18th century 
what is now regarded as the classical system ol 
harmony had evolved. 

Classical Harmony 

For teaching purposes, classical harmony has 
been reduced to a senes of rules and precepts 
which, at the elementary level at least, refer to 
four-part harmony of the hymn-tune type. It is 
true that in every generation the best composeis 
have frequently broken the rules, trusting to the 
judgement of their own ears m the seaich tor 
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new and striking effects. Sounds that seemed 
strange and discordant to one generation have 
been accepted by the next as a normal part of 
the language of harmony, and to-day there is 
hardly any collection of notes, however strident, 
which could not on occa.sion be heard together 
in the course of a serious musical work. Never- 
theless, classical harmony is still the basis of 
most Western music (the only considerable 
exception is the music of the dodecalonic or 
twelve-tone school), and for that reason it still 
occupies a place in Western musical education. 

Classical harmony has as its foundation a 
series of triads or chords of three notes formed 
on the seven degrees of the diatonic scale. In 
Fig, 22 they are shown in the scale of C major. 
Of these the first, fourth, and fifth — i.e. the 
chords on the tonic, subdominani, and dominant 


are major triads, because they conl:Vm 
the major thiid from the bass note or rijol 
of the chord. The second, third, and sixthp 
i.c. the chords on the supcrtonic, mediant, aiyi 
sLibmediani - arc minor triads. The chord on 

I 8 i” f B 8 8 . J; a \ 

Mk. 22 

the leading note is a diminished triad (on 
account of the diminished fifth from the root) 
and is technically a discord. 

Since all the notes of the major scale arc 
included in at least one of the three majoi 
triads, it is possible to harmonise any diatonic 
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melody in a major scale by using three chords 
only. Fig. 23. A subtler and more varied effect 
is obtained by introducing minor chords as 
well. Fig. 24. 

In order to produce four parts, one of the 
notes of a triad has to be doubled. With the 
major triads it is considered best to double 
cither the root or the fifth ; rarely the third. It 
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is possible to omit the fifth altogether, in which 
case both the bass note and the third may be 
doubled. But if the third is omitted the chord 
tends to sound hollow and unsatisfactory. The 
rule against doubling thirds does not apply to 
the minor triads. 

In writing for four voices it is well to keep 
within the compasses shown in f ig. 25. Othei 
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general rules applicable to harmonic pro- 
gressions are : keep the parts together and avoid 
big skips ; if two consecutive chords have a 
no^e in common, keep it so. Fig. 26. C’onsecu- 
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tivc 5ths and consecutive octaves give weakness 
to haimony and should be avoided. Fig. 27. 

In these examples of consecutives the extreme 
parts (treble and bass) both move in the same 
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direction : this is called similar motion, and it 
is likely to lead to trouble. C ontrary motion. 
Fig. 28, is more interesting, and should be used 
frequently. 

When two parts progress by similar motion 
to either a fifth or an octave it has an effect 
similar to that of consecutive octaves or fifths ; 
the ear instinctively runs up the intervening 
notes although they are not sounded. These 
“ hidden consecutives ” should also be avoided, 
particularly between the extreme parts. Fig. 29 
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Apart from ihe ugliness of “ consecutives,” 
the smooth sounding of haimony depends 
greatly upon the right disposition of the notes 
of any chord or, as it is called, registration. In 
general, it is best to keep the third of the chord 
high rather than low ; low thirds sound thick 
and muddy. There should not be any long 
gaps between the parts, especially between treble 
and alto ; it is often necessary to separate tenor 
and bass, to avoid similar motion between the 
extreme parts. 

PERFF.CT IMPERFECT PLAGAL 
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The end of a musical phrase is called a 
cadence. There are three principal cadences : 
the perfect cadence or full close, consisting of 
the chord of the dominant followed by the 
chord of the tonic ; the imperfect cadence or 
half close, tonic followed by dominant ; the 
plagal cadence, subdominant followed by tonic, 
familiar as the “ amen ” of hymn tunes. Fig. 30. 

Up to this point, all the common chords have 
been used in their ormnal or root positions - 

ROOT FIRST SECOND 
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having the note on which they are built in the 
bass. When this note is not in the bass, or lowest 
part, the chord is said to be inverted. Fig. 31. 

The figures placed below the bass notes arc a 
traditional way of indicating the chords us6d. 
In the 18th century the music for keyboard 
instruments accompanying soloists often 
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consisted of only a bass line with figures under it. 
The player had to “realize” this “figured bass” 
and play the full chords extempore. 

In this convention the root position of a 
common chord is called a 5/3 chord, as it 
consists of the key note, its third (major or 
minor), and fifth. The first inversion is called a 
6/3, E to G being a third, and E to C a sixth, 
from the bass or lowest note. As a matter of 
convenience, common chords in their root 
position arc not figured at all, and in the first 
inversion the 3 is omitted, but the second inver- 
sion is always figured 6/4. A common chord 
is figured when another chord occurs on the 
same bass note. 

In the first inversion, double the third or the 
sixth, as most convenient, but not the bass note. 



Hk. 32 


belong to the harmony. They usually fall on an 
unaccented beat, and form a short scale passage 
between one harmony note and the next. Their 
use adds variety, brightness, and continuity of 
movement to the parts, and can lighten a 
tendency which music has to become heavy and 
stilted if every note is harmonised. Examples 
are in Fig. 34. 

A suspension occurs when one note of one 
chord is carried over to sound for some time 



simultaneously with the following chord. TVic 
commonest suspensions are : 9 to 8 (i.e. Inc 
ninth of the new bass eventually changing to the 
octave), 6 to 5, and 4 to 3, Fig. 35. \ 

Anticipations are the opposite of suspensions 
— sounding one note of the new chord while the 


In the second inversion the 6/4 is frequently 
followed by a 5/3 : when this happens, make 
the 6 descend to 5, the 4 to 3, and double the 
bass note, l-ig. 32. Sometimes a bass note 
struck twice or sustained will be figured 5/6. 
This means that the 5 goes to 6, while the I and 
3 remain stationary. Fig. 33. 

For many years music was made up entirely 
of concords. Discords came only very gradu- 
ally to be tolerated. It is probable that people's 
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cars first got used to them through hearing the 
effect of such devices as passing notes, suspen- 
sions, and anticipations. Passing notes arc 
transitional notes in any one part which do not 
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old chord still continues in the other parts. 
The best known example is in the typical Handel 
cadence. Fig. 36. 

One of the commonest passing notes used in 
the early days was the fourth of the scale between 
dominant and mediant in a perfect cadence. 
From this to incorporating the passing note into 
the chord of the dominant is a very natural 
step. Fig. 37. The new chord is called the 
dominant seventh, and is technically a discord ; 
it is felt to be incomplete in itself, requiring some 
particular concord (here the chord of the tonic) 
to follow it and “ realize” the discord. 

As there are four notes in the chord of the 
dominant seventh, there- are four positions — 



Fig. 34 
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tKc root position shown in Fig. 37^ and three 
inversions. All these contain a discord, which 
requires to be resolved, usually on the chord of 
the tonic. In moving to the resolution the 


ROOT 

POSITION 

i 

f f 


FIRST 

INVERSION 


SECOND THIRD 
INVERSION INVERSION 


A 




j. 

r 


1 


fie 


^6 

5 
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’AUGMENTED SIXTH" OR "EXTREME SIXTH" 


'A l^a _ 4^^ 

^ADDED FRENCIT ITALIAN^ GERMAN 
SIXTH SIXTH SIXTH SIXTH 
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seventh of the chord should always rise, the 
third descend. Fig. 38. Further examples of 
discords with their traditional resolutions are 
shown in Fig. 39. 

Few compositions, however short, remain in 
one key throughout, and the process of moving 
from one key to another is called modulation. 
The modulations most frequently introduced are 
those by which the music is taken into the keys 
of the dominant or subdominant, as from C to 
G, or C to F. Such modulations can all be 
brought about by changes in, or additions to, 
one or other of the chords of the original key. 

For example, lake a modulation to the sub- 
dominant, as at (a) in Fig. 40. Here you have 
simply to add a minor seventh to the tonic, 
which later thus becomes the dominant of a new 
scale, the scale of F. Again, at (b) a modulation 



to the dominant is easily and naturally 
effected by making the third of the chord of the 
supertonic of the original scale a major third, 
and adding a seventh to it. Once more, you can 
modulate into the relative minor, as at (c), by 
making the third of the chord of the mediant a 
major third, and adding to it a seventh. 

It is in this way, by means of the chord of the 
dominant seventh, that the majority of modula- 
tions, at least to closely related keys, are 
managed ; and the surest way to establish the 
tonality of a new key is to introduce its dominant 
seventh and resolve it on the new tonic. 

Another well-known chord, capable of effect- 
ing modulations to more remote keys, is the 


if 



fee - 

(sc. f'-f| 
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chord of the diminished seventh, which can be 
derived from the triad on the leading note by 
adding another minor third above it, Fig. 41. 
It is a convenient chord almost too convenient 
— and should be used with discretion. 

The repetition of any short passage of melody 
or harmony, each part moving by the same 
degrees as the original passage, is called a 
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sequence, of which there are two kinds ; tonal, 
when it remains in the same key throughout ; 
real, when the key changes, Fig. 42. 

A false relation is the separation of two 
chromatic notes, by giving one of them to one 
part and the other to another part as at (a) in 
Fig. 43. If the chromatic notes both occur in 



the same part, the bad effect is avoided, as at 
(b). A false relation may be heard, even when 
separated by a chord, as at (c). 
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LESSON 4 


Form in 

A j L good melodies have some sort of shape 
^ or form. Fhe simplest melodic shape 
consists of two sections, A and B, which 
are sometimes likened to question and answer, 
or slatcmeni and reply. This shape, AB, is 
called binary form. Well-known examples arc 
“ Little Brown Jug ” ; “ Good-Night Ladies " ; 
and ‘‘ Campiown Races." 

Often there is a third section which repeats 
(or nearly repeals) the first to produce ternary 
lorm, ABA, or sometimes with an additional 
repetition, AABA. In either case there is 
usually a subtle diherence compared with 
binary form, for in ternary form the middle 
(B) section is more apt to give the impression of 
a commentary on the first, than of a complete 
leply to It. Well-known tunes in ternary form 
arc " Drink To Me Only With I hinc Lyes " ; 

" John Peel " ; and “ Auld Lang Syne." 

Not infrequently in ternary form, the middle 
section modulates into a dilfcrcnt key from the 
lirst and last section the commonest change 
being to the key of the dominant. Typical 
examples are " The Vicar of Bray," and “The 
Old Folks at Home." 

On a Larger Scale 

Binary and ternary forms arc also used to give 
shape to whole pieces of music. For instance, 
the minuet, which was commonly used as the 
second movement in early sonatas and sym- 
phonies, was almost always in ternary form, the 
middle or B section being called a trio. When 
later composers speeded up the minuet, and 
i»ccasionally added cross rhythms or syncopa- 
tions to enliven it, they called it a scherzi* or 
joke, but It remained typically in ternary Torm. 

An extension of ternary form is the rondo, 
in which the original tunc A is alternated with 
several contrasting tunes or sections in the form 
ABACA, etc. The londo was at one time 
a favourite form for the last movement of a 
sonata or symphony. 

Sonata Form 

The sonata form was commonly used in 
classical music for the first movements of 
sonatas, symphonies, concertos, string quartets, 
etc. It is also an elaboration of ternary form. 

It begins with the main tune — called the first 
subject — which may then be repealed to 
establish it more clearly on the mind. This is 
followed by a contrasting tune or second subject 
in a diflercnt key —usually the key of the 
dominant. 

The whole is then repeated ; and a firm 
cadence marks the end of the first section, 
called the enunciation. There follows the 
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development, in which the material sometimes 
of the first subject, sometimes of the second, 
sometimes of both, is taken up and varied, 
pre.senlcd in new keys and new combinations 
and worked up to a climax. After that comes 
the recapitulation, pre.scnting the first subject 
again in its original form, followed by the .second 
subject, this time in the key of the Ionic. 

That is a bare outline of the traditional form. 
In practice there were (and arc) many variations. 
An arresting introduction often preceded the 
entry of the first subject, and the recapitulation 
proper was frequently followed by a coda or 
tailpiece to give a more satisfying conclusion. 
The structure was emphasised throughout by 
the use of difl'erenl keys to contrast and rejate 
the various sections, and this is the fundamental 
principle of the sonata form. But composers 
were constantly experimenting with frreh 
relationships among the keys used, and w'i\h 
fresh devices for unifying the whole structure. 

\ 

Variations 

Another form frequently used for slow 
movements and sometimes for the finale m 
symphonies and sonatas, is the theme with 
variations. At first the variations were little 
more than dccoiations of the original tune. 
Later they became moie subtle, taking the 
form of new music developing the original 
theme, or simply built on the same harmonic 
pattern. Among famous sets of variations are 
BacITs “ Goldberg Variations " for harpsichord, 
Beethoven's “ Djabelli Variations" for piano, 
and Elgar's “ linigrna Variations ” for orchestra. 

Closely related to the variation form is the 
ground bass, in which a comparatively short 
bass figure is steadily repealed throughout the 
music, and the other parts built in constantly 
varying patterns on it. J'he chaconne was a slow 
dance form built on a ground bass ; the 
passacaglUi a very similar form, in which, 
however, the theme of the ground might pass 
from the bass to other parts. 

Dance Forms 

Dance forms have always been an important 
element in music, and both before and after the 
invention of the symphony suites, consisting 
of a succession of dance forms, were popular. 
The best known of the earlier dance forms 
were the minuet, in 3/4 lime but slower than a 
waltz ; the gavotte and the bounce, French 
dances in lively 4/4 time ; the sarabande, a 
slow and stately Spanish dance in 3/4 time ; 
the gigue, a fast Italian dance in some form of 
triple time ; and the Siciliana, a Sicilian dance 
usually in 6/8 time. The allemande^ found in 



Form in Music 


many old suites, was generally a highly orna- 
mented melody in 4/4 time, but seems to have 
had no relation to any dance of that name. 

The custom of using dance forms did not die 
out with the 18th century. Besides innumerable 
waltzes, 19th century composers wrote polkas, 
mazurkas, scholtischcs, and polonaises ; and 
to-day ragtimes, foxtrots, tangos, and boleros 
still occasionally creep into quite serious music. 

Contrapuntal Forms 

The forms so far mentioned are based cither 
on the themes and harmony (like the sonata) or 
on rhythm (like the dances). In the earlier 
days another basis for form was found in 
counterpoint. This is the weaving of two 
melodies together. Its interest is in the 
horizontal movement of the separate parts, 
whereas harmony is concerned with the vertical 
relations of the notes and the piogression of 
chords as a whole. Naturally, in weaving tunes 
together, it makes for unity of led mg if all the 
tunes arc more or less alike— le. if one part 
inutaies another. Imitation, therefore, is the 
basic device in counterpoint. 

The simplest of the contrapuntal forms is the 
canon, m which one part begins later but 
imitates its predecessor exactly, either on the 
same notes or at any interval above or below. 
A common form of canon is the round. Most 
people know ‘"Thice Blind Mice,” and “ l ierc 
Jacques.” The oldest known example (13lh 
century) is “Sumer is i-cumcn m,” and it ranks 
as the best piece of medieval music which has 
come down to us. It is m six parts, of which 
the top four sing a round, the bottom two a 
double ground bass m canon, 

I'hc most important of all the contrapuntal 
forms IS the fugue. A fugue is hard to describe 
in detail, because there are so many variations 
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of the basic pattern. The usual number of 
voices (or parts) is three or four, but there 
can be as few' as two, and there is no upper 
limit to the number. The subject is usually 
announced on one voice alone ; then a second 
voice gives the ” answer,” while the first 
continues m counterpoint. The answer may be 
the same theme as the subject a fifth or a fourth 
away, or it may be a variation or a complement 
to it, like the second section of a ternary tunc. 

Other voices then enter with subject and 
answer successively ; and when every voice 
has said its say, and the subject has been stated 
sufficiently often to he firmly impressed on the 
mind, the first part or exposition of the fugue 
is complete. Sometimes m course of it, the pail 
given to the fust voice while the second voice is 
enunciating the answer is destined to be im- 
portant later ; if so, this is called the ” counter 
subject.” 

Second Section of a f^ugue 

In the second section of a fugue, subject, 
answer, and countei -subject (if there is one) arc 
developed in the different voices in various 
keys and various relations to each other, until 
they an ive at a climax m the third section, which 
is frequently (hut by no means always) achieved 
by a hurrying-Lip arrangement called a siretto. 

This description of a fugue makes it appear 
to some extent to resemble the sonata, with its 
enunciation, development, and recapitulation. 
But the resemblance is little more than the 
general similarity of all ternary forms repre- 
sented by A B A. The distinctive thing about 
a fugue is the discussion of a single theme by 
various contrasted voices. Bach was the 
greatest writer of fugues ; but the form was 
also used for very dilTerenl purposes, by 
Scailatti, Handel, Mozart, and Beethoven. 


LESSON 5 

The Physical Basis of Music 


S OUND is a form of wave motion in the air, 
and in musical sounds the waves arc 
comparatively regular. Their frequency 
(i.e. the number of waves which pass any given 
point in a second) is recognized by the ear as 
what is called ‘‘ pitch.” 

Since J939 the standard pitch foi concert 
performance in Great Britain (British Standard 
Concert Pitch) has been one which gives A' 
(above middle C ) a frequency of 440 cycles 
(or complete waves) per second ; and this 
specification was accepted by the International 
Standards Organization in 1955. During the 
19th century concert pilch was much higher 
(A'^ 452.5 c/s), and this old concert pitch, or 
something like it, is still frequently used in brass 


bands. But in the ISth century the pitch was a 
good deal lower than it is to-day ; so that 
Handel and Bach, Mozart and Beethoven 
expected their music to be played about a semi- 
tone below wbal is now customaiy. This is 
small consolation for sopranos who find the 
sustained high G's of the ” Hallelujah” Chorus 
something of a strain. 

Hariiioiiics 

When a stretched string is plucked, it can 
vibrate both as a w^hole and in parts or sections 
each of which is a simple fraction of the whole. 
This is true also when a column of air is set 
in vibration, as in organ pipes and other 
wind instruments. The first seven modes of 
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vibration arc shown in Fig. 44, Vibration of the 
whole string or air column produces the funda- 
mental or first harmonic, which is recognized 
by the car as the pitch of the note heard. The 
second mode of vibration (m halves) produces 
the second harmonic or first partial, which is the 
octave of the fundamental. The third harmonic 
is a liflh above that (i.e. a twelfth above the 
fundamental), and so on. The first 21 har- 
monics for low C are given below in staff 
notation. But some of these notes are only 
approximations. The 7th harmonic, in par- 
ticular, is sharper than B flat, though still a good 
deal flatter than B natural ; in fact, it is much 
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more nearly the seventh of the scale as played on 
a highland bagpipe. The eleventh and thir- 
teenth harmonics also fall between the notes 
of the normal piano scales, f”ig. 45. 


A sound which consists of a fundamental 
alone, without any other harmonics, is called a 
pure lone. Genuine pure tones are very 
rarely heard : probably the nearest commonly 
met with are the note of a tuning fork, or the 
sound made by blowing across the mouth of a 
bottle. For test purposes, a steady pure tone at 
a pitch of A = 440 c/s is broadcast every day 
by the BBC just before the opening of the 
Third Programme. It is curiously unpleasant 
to listen to for any length of time. 

In practice, musical notes are mixtures of a 
fundamental tone (giving the pitch) and a num- 
ber of other harmonics at various intensities. 
It is the pattern of the harmonics which gives 
the sound its peculiar quality or timbre, so that 
one can tell whether it is coming from a violin, 
a flute, a trumpet, a saxophone, or a singer. 
Brilliant instruments like the violin produ^ a 
large number of fairly strong high harmonics ; 
in mellow instruments like the flute they ire 
relatively few and weak. 1 

Consonance and Dissonance \ 

When two different pure tones are sounded 
together, one of two things may happen. If the 
wavelengths of the one tit evenly into the wave- 
lengths of the other, Ihc two sounds merge 
smoothly into a single combined tone. This 
IS illustrated in Fig. 46, where one wavelength 
IS half as long again as the other, so that one 
tone is a fifth below the other. 

If the two wavelengths do not lit into each 
other, there will be times when the two waves 
reinforce each other, and times when they 
cancel each other out. The result is a series of 
beats, Fig. 47. 

Beats tend to sound harsh and unpleasant, 
which is the basis of the musical distinction 
between consonance and dissonance. With 
pure tones in the neighbourhood of middle C, 
the beats are at their harshest when the two 
notes producing them are about a semitone 
apart. The harshness disappears when the 
notes are a minor third apart. 

With the compound notes produced by most 
musical instiumeiils the situation is much more 
complicated, because beats can arise not only 
between the fundamentals, but between any 
two harmonics which may be present. Thus a 
minor third on a piano or a violin is noticeably 
less smooth and consonant than a major third 



t 


Physical Basis of Music 


19r9 



I IK. 47 


or a fifth, When three or more notes arc 
sounded together in a chord, these complica- 
tions are increased enormously, so that a 
detailed mathematical analysis is no longer 
practicable. But their efl'ect can still he 
appreciated by the ear, and it is reflected both in 
the elaborate rules of classical harmony and in 
the subtleties of modern orchestration. 

The notes of the major scale are not just 
arbitrary. They were arrived at over the cen- 
turies by generations of singers and players, 
instinctively seeking the most consonant inter- 
vals for* their melodies and chords. The fifth, 
fourth, and third of the scale (dominant, sub- 
dominant, and mediant) will be those notes 
whose frequencies are respectively IJ, IJ, and 
J J times the frequency of the tonic or key-note ; 
that is, the ratios of their frequencies to the 
frequency of the tonic arc 3/2, 4/3, and 5/4. 
The other notes of the scale can then be arrived 
at by choosing a fifth and a third (measured 
by the same ratios) above the dominant, and a 
third above the .subdominant. The result, for 
a keynote with a frequency of 240 (which is 
almost exactly the B natural immediately below 
middle C on a modern piano), is set out in the 
accompanying table. This gives also the 
intervals between successive notes, and shows 
that 111 the natural (or “just intonation") 
there arc two kinds of whole tones : a major 
lone with a frequency ratio of 9/8, a minor tone 
with a frequency ratio of 10/9. 


Natural scale in B - 240 


Hegrec 

Notes 

Ftcqucncy 

Inlcrvul 

Ratio 

1 

Tonic 

240, 






Maior lonc 

9/8 

2 

Supcrionic 

270' 






Minor lonc 

10,9 

3 

Metlranl 

300, 

Diatonic 

16 IS 

A 

SubdominmU 

320* 

semiionc 





Major lonc 

9 '8 

5 

Dominant 

360 , 






Minoi lonc 

10,9 

6 

Submcdiaiil 

400* 






Major tone 

9/8 

7 

Leading note 

450 1 

Diatonic 

1 6 '1 S 

8 

Octave ' 

480 1 1 

scmiionc 



The natural scale works perfectly well as 
long as one keeps to tome, dominant, and sub- 
dominant triads, and the minor triad on the 
submediant. The chord of the supertonic, 
however, is hopelessly out of tune. A natural 


minor triad on the superlomc would have the 
frequencies 270, 324, 405 ; whereas the actual 
notes in the scale arc 270, 320, 400. These 
differences arc altogether too great for the ear to 
accept ; so some modification of the natural 
scale is necessary in any but the simplest music. 

With unaccompanied .singers, or stringed 
instruments of the violin family, the difticully 
can be overcome, up to a point, by variation of 
pilch whenever the harmonics move into the 
dominant or supertonic. But this continuous 
and instinctive adjustment is impossible on a 
keyboard instrument with fixed tuning. Hence 
the need for the kind of compromise in the 
tuning of scales which is called temperament. 

1 he earliest of these compromises was called 
“ mean-tone temperament. " In Ihis, the dif- 
ference between major and minor tones was 
spill, and the fifth tuned slightly narrow. 
Thirds remained just ; and all went remarkably 
sweetly provided the music kept within fairly 
closely related keys. Bui if it started modulat- 
ing into remote keys, an unpleasant sound 
called “ the wolf" was produced. 

To make unrestricted modulation possible, 
“ equal temperament " was invented in the 
18th century (perhaps even earlier), and it is 
now almost universal for keyboard insirumcnt.s. 
In equal temperament, the octaves are tuned 
true, and then divided into 12 equal semitones. 
As a result, every interval except the octaves 
is slightly out of true. All chords arc a little 
harsher than the best in mean-tone tempera- 
ment. It is possible to modulate from any key 
to any other key in cither direction, and a series 
of 12 similar modulations will bring one round 
again to the original key. 

Most keyboard music of the 17th and I8th 
centuries was WTitlen for instruments tuned to 
the mean-lone temperament. The change is 
often credited to Bach, who is supposed to 
have championed the new equal temperament, 
and to have written his 48 preludes and fugues 
(two each in all the 12 major and 12 minor keys) 
to demonstrate its advantages. But there is 
doubt about this. The title of the 48 is usually 
translated as “ The Well-tempered Keyboard." 
It could just as easily have meant “ The Well- 
timed Keyboard." Bach's favourite instrument 
was the clavichord, and he may have intended 
lo give his pupils practice in the frequent re- 
timing which would be necessary to play all the 
24 keys in mean-tone temperament. 
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LESSON 6 

The Pianoforte 


T hl earliest known pianos were buill by 
Bartolommeo (Visiofori (1665 1731), a 
harpsichord maker in Padua and I'lorcnce, 
in the early part of the I8lh century. Instead of 
the quills which plucked the slnni^s on a harpsi- 
chord. it had hammers which struck the strings 
when the keys were played. As a result, the 
loudness of the sounds now depended on the 
force with which the keys were depressed. This 
gave the new instrument its name; “forte- 
piano ” or “ pianoforte,” because it could play 
both loud and soft. 

Fig. 48 shows the keyboard of a modern 
grand piano. It has a compass of seven octaves 
and a minor third. Upright or cottage pianos 
have usually a slightly shorter compass, of just 
seven octaves. On either instrument middle 
C is the white note lying immediately to the left 
of the pair of black keys nearest the centre of 
the keyboard. fTom there up and down, the 
white keys give the scale of C major : the 
black keys, the intervening semitones. This 
arrangement holds good for other keyboard 
instruments, such as organ and piano accordion. 

Construction 

The “ strings ” which produce the sound on a 
piano are, in fact, made of wire. Over most of 
the seven octaves, three are tuned in unison 
for each note. For a stretch in the bass iheie 
are two, and in the extreme bass one only. 
The lower wiies also are overspun with soft 
(usually copper) wire to make them heavier, 
and so improve the lone of the lower notes. 

When a key is depressed, two things happen ; 
(I) the damper (a felt pad) is lifted from the 
corresponding .strings ; (2) the strings arc hit by 
a hammer, which immediately falls back again, 
leaving them to sound. As long as the key 
remains down, the note continues to sound, 
though the sound is a steadily dying one. When 
the key is released, the damper falls back on to 
the strings, and the note ceases to sound. 

I he whole system of levers and hammers 
which intervene between key and string is 
called the “ action.” In modern instruments 
it is fairly complicated. The drawings show the 
mechanism for one note in a grand piano and 
in an upright piano. The principles arc the 


same in both : the differences are due to the 
fact that in a grand piano hammers and dampers 
must move up and down, whereas in an upright 
piano they have to move horizontally. 

The Pedals 

In both systems the hammer travels the Iasi 
inch or two to the string under its own momen- 
tum. At the moment when it strikes the string, 
it IS no longer being pushed by the key. You 
can feel this from the keyboard ; for if a key is 
prcs.scd down slowly and gently enough, the 
hammer fails to reach the string, and no sound 
results. But the damper has been removed ahd 
the siring is consequently free to vibrate, ajid 
the playing of other notes will set it vibratinW. 
The strongest effect is obtained by playing (He 
octave below ; but it can still be heard if a no^ 
an octave and a tilth below is played, or tht 
octave above ; sometimes even with morti 
remote harmonics. This effect is called “ sym- 
pathetic” vibration, or vibration “ in sympathy ” 
with the notes that were actually played. 

Most pianos have two pedals, often (quite 
wrongly) called the ” loud ” and the ” soft ” 
pedals. The right-foot pedal is, correctly 
speaking, a sustaining pedal. When it is down, 
all the dampers arc simultaneously removed 
from all the strings. This has two conse- 
quences : (I) every note, once played, continues 
sounding even though the key has been 
released, so that up to a point the noise pro- 
duced IS cumulative ; (2) numerous strings not 
actually struck start vibrating in sympathy 
with the strings which arc struck, thus altering 
very markedly the tone-quality of the notes. 
This change in quality is just as effective when 
playing piLimssimo as in the louder passages. 

The left-fool pedal on a grand piano carries 
the whole keyboard, and the whole of the action 
with it, to the left. As a result, the hammers 
now' strike only two of the strings which pro- 
duce each note. The third string, though not 
struck, vibrates in .sympathy. Once more 
there is a complete change in tone quality. 
In early 19th-cenlury pianos, only one string 
was struck ; and the use of the left-foot pedal 
is therefore indicated in Beethoven’s music by 
the direction iina cor da ^ meaning “ one string.” 



Fig. 48. TJJF KEYBOARD of a modern grand piano 
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In upnghi pianos this mechanism is usually 
impracticable, because to save space the lower 
strings are strung across the upper strings at 
an angle. Instead, the left-foot pedal is made 
to bring all the hammers at their position of rest 
closer to the strings, so that they have a shorter 
distance to move under the impulse of the keys, 
and so tend to acquire less momentum. Alter- 
natively, the left-foot 
pedal may interpose a - , 

thin strip of felt between _ 

the hammers and the '| 

strings, so as to produce i 

a softer and more j. c 

muffled tone. f /,\ ^ 

The earlier keyboard 
music (which was written 
for clavichord or harpsi- 
chord) calls for very ' 

little, if any, use of the 
pedal when played on a I ul ' ’ i 
piano. This is true of | , 

nearly all Bach and 

Handel, and most of Haydn and Mozart. From 
Beethoven onwards 19th and 20lh century 
composers have relied on the pedals, particularly 
the sustaining pedal, and their music cannot 
be adequately pcrfoimed without them. 

A few modern pianos have a third pedal, the 
clVect of which is to sustain those notes, and 
those notes only, which were actually sounding 
when the pedal was put down This is some- 
times a convenience, though rarely a necessity. 
The great advantage of the piano is that it 
enables a single player to play in full harmony, 
and to sustain a number of simultaneous parts 
in counterpoint. It is thus complete in itself, 
and can be used as a genuine solo instrument. 


PIANO ACTION. 

Below, grand ; right, 
ii|>right. A, key ; B, i ^ 
hammer head ; I'l 

repetition lever ; I), i j 
jack ; £, huckcheck f [ 
head ; P, damper 


head ; O, string. 


ti 


, ’ 41 . " r I , 

'A:® > : 

■ 


I.: 


. i'4 - D 


j i 'i|. 4 

'■•'I /A//' 

i'A, 

u 




or as an accompaniment to other instruments 
or to the voice. But it is a peculiarity 
of piano tone that it does not blend easily 
with other instruments. When playing with 
strings, for example, the piano is always in 
contrast with the string tone, whereas the harpsi- 
chord blends with the strings, and is heard 
chiefly as a heightening of the attack and an 
mcreasfed brilliance. 

The piano also has less clarity than the 
harpsichord or the clavichord in counterpoint. 
But It has much more sonority in passages of 
chiefly harmonic interest, much more ability to 
sustain a singing tone, much more versatility, 
and much more power. 


LESSON 7 

The Organ 


T hl organ is unique among musical instru- 
ments both for the variety and for the 
volume of sound it puts at the disposal 
of a single player. This has become possible 
through the development of a large amount of 
complicated mechanism which intervenes be- 
tween the player's movements and the final 
production of the sound. The inevitable result 
IS a loss in the sensitiveness of the response ; 
and if the organ remains at once the most 
powerful and the most vaiious of musical instru- 
ments, it IS also one of the least subtle. 

The Pipes 

Organs were known at least in late classical 
limes, but not much information is available 
about these ancient instruments. In the Middle 
Ages there seem to have been three kinds of 


organ . a large but clumsy church organ with 
keys sometimes three inches wide that required 
the thud of a whole fist to move them ; a 
medium-sized instrument, called a positive ; 
and a portative organ which was carried on a 
strap across the shoulder, like an accordion. 

The portative organ fell out of fashion during 
the Renaissance, but the mechanism of the 
larger organs was improved, and developed into 
the baroque organs of the 1 7th and 18th 
centuries. These were comparatively simple 
instruments ; but they often had a balance and 
clarity of tone much more suitable for contra- 
puntal music (such as Bach wrote for them) 
than the much larger, more elaborate, and cruder 
instruments of the 19th century. 

There are two main classes of organ pipe : 
flue pipes, which work on the principle of a 
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penny-whistle oi je- 
colder; and reed pipes, 
which have a vibrating 
tongue of metal some- 
w'hal resembling a 
clarinet reed. There 
are also dia phones 
which have a special 
kind of vibrating valve 
and aie used chicHv for 
notes of low pneh. 

Pipes can be eiiher 
open at the top, or 
“ stopped,” i e. closed 
with a plug. Stopped 
pipes need be only half 
the length of the corres- 
ponding open pipes to 
yield the same note. 

'I'he main Hue pipes 
of an organ are called 
diapasons, and are re- 
sponsible for what one 
thinks of as the char- 
acteristic organ tone 
Open diapasons aie 
usually louder and more 
brilliant than stopped 
diapasons, which are 
round and mellow in 
tone. Thinner flue 
pipes can be me 1 1 owe i still, giving a tlute-like 
eflecL Other factors inlluencing the timbre are 
the material of which the pipe is made (wood or 
metal) ; the shape of the bore (round, square, 
oblong, triangular, cylindrical, or tapering, etc.); 
the shape of the slit (called (he wind-way) which 
directs the wind against the edge where the 
sound IS foimcd ; and the profile of the plate 
(called the “ language ”) which forms the inner 
boundary of the wind-way. In iced pipes the 
timbre is affected by the si/c of the pipe, by the 
shape of the reed, and by the shape of the 
opening against which it \ibratcs. 

The largest organ pipe in England sounds the 
bottom note of a 32-ft. slop on the pedal organ 
in Liverpool Cathedral. It is 36 ft, long, 
2 ft. 9 in. wide, and 3 ft. deep. There arc reed 
pipes 64 ft. long in Sydney Town flail and in 
the Municipal Auditorium, Atlantic City, New 
Jersey, U.S A. T he smallest pipes commonly 
used have a speaking length of about J in., but 
pipes J in. long are not unknown. 

Stops or Registers 

A set of pipes forming a chromatic scale 
(usually of about 58 notes or just under 5 
octavQs) is called a stop or icgisicr. All the 
registers connected to a given keyboard form a 
separate organ ” or department. Of these 
there may be anything up to si \ ; the great, the 
^iwell, the choir, the solo organ, the echo organ 


and tlie pedal organ. Keyboards for the 
hands are usually called manuals. 

Traditionally, the loudest stops with most of 
the diapason tone are included in the great 
organ. The swell has a preponderance of 
reeds, and is enclosed in a box with shutters 
which can be opened or shut to provide the 
crescendo and diminuendo. The choir is made 
up of softer registers suitable for accompanying 
voices, and the solo largely of stops which 
imitate various orchestral instruments, such 
as viola, 11 Lite, oboe, clarinet, and cor anglais. 
The echo organ, wTiere il exists, is placed at a 
distance from the other departments so that it 
can answer them anliphonally. 

Pitch of a Register 

The pitch of a register is usually specified by 
the length of an open diapason pipe which 
would give its bottom C. On this principle an 
8-ft. stop sounds at the same pilch as a piano, 
a 16-ft. stop an octave below, a 32-ft. stop two 
octaves below. Similarly, a 4-ft. slop sounds an 
octave, and a 2-ft. stop two octaves, above the 
piano. There are also imitation stops a fifth 
or a twelfth above the foundation pilch (5 
and 21 ft. respectively) which are used to ad' 
colour ; and mixtures, in which anything from 
five to twelve pipes speak together, to provide 
the harmonies required for a particular timbre. 
Baroque organs were particularly rich in 
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mixtures, and there has been a revival of interest 
in these stops in mid-20th century. 

Since the application of electricity to the 
mechanism of the organ, there has also been a 
great increase in the use of couplers, which can 
bring the registers of one department under the 
control of the keyboard of another, either at their 
usual pitch, or an octave above or an octave 
below, etc. The total result of all these devices 
is that one finger on one key can cause a large 
number of pipes to sound at different pitches, 
so that a simple chord can be extended fai 
beyond the stretch of two hands on a piano. 
This is the characteristic organ effect. Well 
managed, it produces a richness and a noble 
sonority unapproached by any other solo 
instrument. Used indiscriminately, it results in 
a thickness and muddiness of texture which can 
become unintelligible and unpleasant. 

Electric Systems 

The application ofclectricity to the mechanism 
of the organ has had two great advantages. 
Llcclrically driven bellows or fans can give a 
smoother and steadier supply of wind ; and 
electrical connections between keys and pipes 
make it possible to play any number of slops 
simultaneously with the lightest of touches. 
The console can be placed at any convenient 
distance from the pipes, or e\en moved about. 
And arrange mentr. for bringing in oi cutting out 
registers, singly or in pre-seleclcd combinations, 
and for coupling any rcgisioi to any manual, 
are merely a matter of wiring. An up-to-date 
organ has small rockers that can be (licked over 
with a touch of the fingers, instead of the old, 
heavy draw-stops to pull, with minute lights to 
show what registers are in use -while Tor flue 
slops, red for reeds, green Tor couplers. 

A really big organ can be an astonishingly 
large piece of mechanism. That in the Municipal 
Auditorium at Atlantic City has over 33,0()t) 
pipes, ranging in si/e from .[ in. to (i4 ft,, 
and making up 455 ranks. Theie are seven 
rnaniials and 1,250 stop tablets. Beside this 
Inc instrument in the Royal Festival Hall, 
London, is modest. It has 4 manuals, some 
8,000 pipes, 103 speaking stops, and 20 couplers. 
But it is specially arranged, by means of an 
unusually large number of mutation stops and 
mixtures, to give a rich and varied en.semble ; 
and it has much of the clarity in contrapuntal 
music of the old baroque organs. 

Cinema Organs 

The invention of moving pictures led to 
a modification of the pipe organ for use in 
cinemas, first to accompany silent films, then 
as an interlude between talking films. These 
cinema or theatre organs have usually many 
fewer individual pipes than the big church or 
concert organs, and rely on the great flexibility 


obtainable by electric wiring to provide a con- 
siderable variety of (one. They have hardly 
any diapason stops, but a large number of 
distinctive .solo registers. The organ-makers 
call them '‘juicy" instruments. * 

They are also provided with a very consider- 
able range of percussion sounds -drums of all 
kinds, cymbals, triangle, bells, tambourine, 
gourd, and wood block ; subsidiary instru- 
ments such as piano, harp, glockenspiel, celesta, 
vibraphone, marimba, xylophone, carillon, and 
resonating gongs ; and sound effects (or 
“ traps ") such as wind, surf, rain, hail, aero- 
plane, bird-call, police whistle, train whistle, 
steam whistle, siren, fire gong, klaxon horn, 
sleigh bells, chimes, and crockery smash. 
Generally speaking, cinema organs arc admirable 
instruments The trouble is the bad music 
which they arc so often required to play. 

Electronic Organs 

The name “ electronic organ," though it is 
iLscd by the makers, is somewhat misleading. 
Llectrome organs make use of amplifiers, which 
arc iihimalely electronic devices ; but this is 
incidental. The distinctive principle is that the 
wave-forms which determine pitch and timbre 
m each note are built up in the first place as 
flucl nations of current in an electric circuit, and 
afterwards are translated into sound weaves by 
means of a loudsiseakci . It is belter, therefore, 
to call them elecli ophoncs, or cicetrophonic 
organs. Oi' ilie two chief Biiiish make>, one 
generates pure tones by an electro- magnetic 
device, and then mixes them in varying pro- 
portions to piovidc dilfeient tlmbre.^ for 
dilTerent slops. The other generates the waves 
electrostatically, and the harmonics arc, so to 
speak, pre- mixed. Both have keyboards, stop- 
tablets, couplers, etc., as in the console of a 
pipe organ, and the electrostatic instrument in 
particular is lemarkably successful in imitating 
the lone of a real pipe organ in a very small 
fracUon of the space. 

Liartnoniiim and .\merican Organ.s 

The harmonium was invented in France about 
1840. It usually has one keyboard, and the 
sounds arc made by the blowing of air through 
free reeds (as in a mouth organ), instead of 
beating reeds, as in the clarinet or pipe organ. 
The bellows are worked by the player's feet, 
and there is an " expression stop " which makes 
the loudness of the music depend on the 
strength of the blowing. Alternatively, cres- 
cendo and diminuendo can be produced by the 
use of knee swells. Usually several stops are 
available, and they may be different for the 
treble and the bass parts of the keyboard. 

I'he American organ is similar to the har- 
monium, but air is sucked through the reeds 
instead of being blown, and the tone is softer. 
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LESSON 8 


Strings and 

T he instruments of the Violin family form 
the acknowledged basis of the modern 
symphony orchestra. By themselves, as a 
string orchestra, they provide an extremely 
expressive and satisfactory medium ; and the 
group of four which make up the “ string 
quartet " is held by many people to provide 
the purest of all forms of classical music. 

All these instruments are built on roughly 
the same pattern. The notes arc produced by 
the drawing of a bow of horsehair, made 
sticky with rosin, against the stretched strings. 
The sound initiated by the vibration of the 
strings is then amplified by a sympathetic 
vibration both of the body of the instrument 
and of the air contained inside it. The pitch is 
controlled by pressing the strings against an 
ebony board with the linger tips of the left hand, 
so as to shorten the length which vibrates. 

Di.stinctive Features 

The distinctive features of the whole family 
include a slightly arched shape for both back 
and belly, four strings supported by a steeply 
arched bridge, a sound-post wedged between 
back and belly immediately under the right 
(treble) foot of the bridge, a bass bar glued to 
the inside surface of the belly and running 
longways of the instrument under the left 
foot of the bridge, square shoulders, ./-shaped 
sound-holes, and no frets. 

The bow is made so that the wood curves 
inwards towards the hair, so that greater 
pressure does not cause the hair to be pulled 
tighter. 1'his makes for a smoother control of 
tone. The bow is held from the back (i.c. with 
the hand round the wood), so that the maximum 


Woodwind 

power is available at the heel of the bow 
directly under the hand. This helps m the 
accentuation of the music, and encourages 
firmness of attack and bite. 

The reason for the pre-eminence of the strings 
in the modern orchestra undoubtedly lies in 
their versatility. The violin itself is in many 
ways the most versatile of all musical instru- 
ments. Admittedly it cannot deal with full 
harmony like the piano or the organ ; but it 
has two great advantages. Over a range of at 
least four octaves it otfers complete control of 
pilch, unrivalled agility, and a variety' and 
flexibility of tone colour second to none. 
Besides the inliniie graduations of expression 
obtainable by skilful bowing, there arc the special 
cflccts produced by plucking the sti\ings 
{pizzicato) ; bowing close to the bridge \{sid 
poniiccllo) ; hitting the strings with the b^ick 
of the bow U'ol Icruo) ; veiling the lone by 
fitting a mute over the bridge {am soniino) ; and 
producing a note by touching ihe string only, 
instead of pressing it down on the fingL*rboard 
{hat monies). 

The other memhers of the \iolin I’amily 
share much of this versatility, though their 
satisfactory compass is perhaps slightly less 
and they do not lend themselves to quile such 
rapidity of execution. 

The Violin 

The violins of virtually preseni-day foim 
first appeared in the middle of the UUh century, 
in Italy. The only significant changes since 
then have been a slight lengthening of the neck, 
thickening of the strings, raising of the bridge, 
and heightening of the tension. Modern 
violins are approximately 
23 J in. long, with a body 
length of 14 in., and a 
length of string from 
nut to bridge of just 
under 13 in. The strings 
are tuned to G D' A' fc/'. 
Traditionally, the strings 
are of sheep gut, cut 
into strips and twisted ; 
the G string is overlaid 
with thin copper or silver 
wire to give it greater 
weight and sonority. 
Thin wire or silk is 
sometimes used for the 
li siring, which has to 
take the highest tension, 
and nylon has been 
tried. 



C 0IV1P0NE:N I PAKIS of a violin and bow. l urther details arc 
given in the text, this page. Instruments of the violin family form the basis 
of the present-day symphony orchestra. 
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STRING QUARTET. Four bowed striuKcd instruments make 
up the orchestruJ string quartet. Normally this comprises two 
violins, a viola (the alto member of the violin family), and a 
violoncello (commonly abbreviated to cello), which is the baSs 
of the violin family. 


The viola is really the alto member 
of the violin family. It is tuned a 
fifth below the violin to C" G D' and 
A', the two lower strings being wire- 
covered. Theoretically, for this tuning 
the instrument should be half as big 
again as the violin ; but in practice 
this would require a phenomenally 
long arm to play it. So a compromise 
IS reached by making the viola only 
about three inches longer than the 
violin, and using heavier strings. As 
a result the lower notes are apt to be 
rather hollow in tone, and the higher 
notes slightly reedy. 

1'hc viola, though an alto instru- 
ment, plays the tenor role m the string 
quartet, with a first and second violin 
above it and a violoncello below. The 
true tenor violin, tuned an octave 
below the treble violin and played on 
the knee, went out of fashion at the 
end of the 1 8th century, though parts for it 
were written by both Bach and Handel. 

( ello and Double Bass 

In Italian, violoncello means a little “ vio- 
lonc or double bass, so that the contraction 
cello is, strictly speaking, nonsensical. But il 
has become so customary, 
that to speak always of a 
'“violoncello” in full is apt 
to sound pedantic. 'J'hc 
instrument is the bass of 
the violin family, with two 
covered and two uncovered 
strings tuned an octave 
below the viola to C G DA. 

I 'or a long lime it was 
played on the knee, but in 
the middle of the I9lh 
century a peg was added to 
rest it on the ground. The 
device is said to have been 
invented by its first notable 
virtuoso. A. F. Servais 
(1807 66), who used it in 
his old age to make the 
instrument ca.sier and less 
exhausting for him to 
handle. It opened the way 
for a much more brilliant 
technique, of which the 
greatest exponent (until 
his retirement after the 
Spanish Civil War) was the 
Catalan player, Pau Casals 
(b. 1876). 

The double bass is 
always treated as the lowest 
member of the violin family, 
though it is not quite a 


true violin. It has the flat back and sloping 
shoulders of a viol. But it is strung tight like 
a violin and bowed like a violin, so that in tone 
and attack the double bass closely resembles a 
lower version of the violoncello. 

During most of the 19th century three-string 
double basses were common, tuned F D G or 
G D F. To-day most instruments 
have four strings, usually tuned 
BAD G. 

Woodwind 

The woodwind instruments of 
the orchestra belong to two classes; 
the flute and the piccolo, in which 
the sound is produced by blowing 
through narrowed lips against the 
sharp edge of a hole ; and the oboe, 
clarinet, and baS.soon, in which the 
sound is produced by reeds. Jn 
either case the note is changed by 
opening a scries of holes in the side 
of the pipe, and thus effectively 
shortening the air column vibrating 
inside. 

One difficulty of this system, 
increasing with the size of the 
instrument, is to stretch the fingers 
far enough to cover all the holes if 
these are bored in the scientifically 
correct positions. Hence the 
numerous keys and levers that are 
now regularly used {see diagrams 
in p. 1927). The present system for 
the flute was devised by the German 
instrument-maker Theobald Boehm 
(1793-^1881) in the 1830s; and 
Boehm systems for the other wood- 
wind instruments are in common if 
not quite universal use. 



DOUBLE BASS. This instru- 
ment, strung tight like a violin 
and bowed like a violin, in tone 
and attack closely resembles a 
lower version of the cello. 
Most double basses now have 
four strings. 
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The modem orchcsirai tlule is the German 
or transverse flute, which was known in the 
J7th and I8lh centuries but did not become 
standard until the 19th century. Since Boehm’s 
day it has had a cylindrical bore and a compass 
oC three full octaves, from C' to V'". The 
second octave is produced by overblowing so 
as to sound the second harmonics of the first 
octave ; the third octave, by further over- 
blowing to sound the fourth harmonics. I'he 
piccolo is half the size of the concert flute, 
and sounds an octave higher, instruments 
lower than the concert flute exist but they arc 
not common. 

Oboe, Cor Anglais, and Ba.ssoon 

The oboe has a double reed, held in the mouth, 
a conical bore, and a narrow bell. It developed 
from the medieval shawm and Elizabethan 
hautboy. Its compass is about two and a half 
octaves from B or B flat to V'" or a note or two 
higher. Us tone is sharp-edged, rich, expres- 
sive, and penetrating. The upper registers are 
reached by overblowing the fundamental octave 

The eor anglais is essentially a tenor oboe a 
fifth below the standard instrument ; but it has 
an incurved bell which gives it a sofler and 
juicier tone. 


Though it IS usually regarded as the bass of 
the oboe family, the bassoon has a wider reed, 
a relatively narrower bore, and a much smoother 
and rounder tone. The tube of the bassoon 
is doubled back on itself, and the Italians call it 
fai^otto, because it looks like a bundle of sticks. 
In the hands of a good player it can have 
a compass of well over three octaves, 
from B flat to E"' flat and even higher. 
Overblowing produces the octave of the 
fundamental, and throughout its range the 
bassoon is remarkably agile. 

The bassoon has frequently been called 
the clown of the orchestra. Haydn wrote 
occasional comic parts for it, and Mendels- 
sohn made it play Bottom in “ A Midsummer 
Night's Dream.” But it is by no means merely 
grotesque. Its upper registers especially arc 
well adapted to lyrical rnclody, and in this role 
it can be not only highly expressive but also 
extremely moving. In a large orchestra there is 
also a double bassoon, an octave below the 
standard instrument. 

Clarinet 

The clarinet difters from both oboe and 
bassoon not only by having a single instead of a 
double reed, but by having a cylindrical instead 
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1, flute; 2tOboc; 3, clarinet; 4, bassoon; 5, a reed. 


of a conical bore. A conical pipe, even Ihoueh 
closed at one end by the reed, behaves like an 
open organ pipe ; a cylindrical pipe closed at 
one end by the reed acts like a stopped organ 
pipe. This has three important consequences. 

In the first place, the fundamental note of 
the clarinet is an octave below what one would 
expect from its length. Jn the second place, 
only the odd harmonics are produced, so that 
the lone, particularly in its lowest register 
(called the chalumeau), is noticeably strange 
and hollow. In the third place, overblowing 
cannot produce the second harmonic (the 
octave), since all the even harmonics are 


Woodwind 

missing : instead it produces the third harmonic, 
which is a twelfth above the f-undamental. 

That leaves a gap of a fifth in which the notes 
can be produced only by means of a further 
apparatus of holes and keys beyond the require- 
ments of the usqal octave instruments. This 
complicates the fingering to such an extent that 
it was for long customary for clarinet players 
to carry two instruments, a B flat and an A 
clarinet sounding a semitone apart, the former 
for use in flat keys, the latter in sharp. Both 
these instruments are transposing instruments ; 
that is, the music for a B flat clarinet is always 
written a lone above the sound that will be 
produced ; the music for an A clarinet, a 
minor third above the sounds produced. 
Thus the fingering is the same in both, and the 
instrument itself effects the transposition into 
keys that would otherwise be awkward. 

Though the lower register on a clarinet may 
sound hollow, its upper registers are clear and 
even brilliant. In military bands, the clarinets 
usually substitute for the violins ni an orchestra, 
sometimes with the addition of a higli and some- 
what shrill n flat clarinet. In the symphony 
orchestra, the clarinets usually rank as the tenor 
voice in the woodwind quartet. There is also 
a bass clarinet, which is an octave below the 
standard instrument. 


LESSON 9 

Brass, Harp, and Percussion 


I N the brass instruments of the orchestra 
the sound is made in the first instance by 
the player's lips vibrating across the 
opening of the mouthpiece. This sets the air in 
a long brass tube vibrating ; and because the 
lube is comparatively narrow for its length, the 
sound produced is strong in upper partials. 
As a result, the tone is sometimes mellow, 
sometimes brilliant, but always full and 
colourful. Also it is comparatively easy for a 
player, by varying the tension on his lips, to 
pick out different harmonics to sound instead 
of the fundamental. 

For centuries this was the only way in which 
different notes were produced by horns and 
trumpets. Their parts in an orchestral ensemble 
were thus severely restricted to the notes of a 
bugle call. The restriction is obvious in the 
louder passages of any Haydn or Mozart 
symphony, where the brass will come in to 
reinforce tonic, dominant, and sub-dominant 
chords, but may have to give other harmonies 
a miss. The effect which this produces is 
noticeable even in some Beethoven symphonies. 

The earliest way of overcoming the difficulty 
was to vary the length of the tube by means of u 
slide, as in the trombone, which could play a 


full chromatic scale even in the 18lh century. 
But this system will work only for instruments 



CORNET. Top : A, pHth off air after going 
through B. Ixfft ; extension C (cut away in 
tup picture to show 11) is used to give dilTerent 
note ; when 1st piston is pressed down, air 
passes from B and into C, then into A, then 
out through cone. Right : when 1st and 3rd 
pistons are depressed, air travels through B, C, D, 
£. then through A, and out. 
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WIND INSTRUMENTS IN BRASS. I, trumpet, also on tlie left in the top right photograph ; 2, cornel ; 

3, trombone, also on the right in the top right photograph; 4, French horn, also in the top left photograph; 

5, euphonium or tenor tuba, also in lower right photograph. The bass for the orchestral brass is usually 
provided by the tuba, which is, in eflTect, a large bugle equipped with valves. 

with a cylindrical bore. Those that have a end a widcly-flaiing bell at the other. In its 
tapering lube, like the horn or the bugle family, lower registers it was subject to the limitations 
cannot accommodate a slide. In the I8ih of the bugle call. But in the earlier part of that 
century they were provided with crooks of century it was regularly played in a very high 
varying lengths, which could be inserted in the register from the third to well above the fourth 
middle of the lube to put the instrument in the octave above the fundamental note, i.e. from 
right key for any particular movement. Given the eighth to the twentieth hairnonic and even 
a few bars rest, the crook could be changed to beyond. Here the harmonics lie close enough 
cope with a modulation in the middle of a together to provide many of the notes of a 
movement as well. Once the crook was in, the chromatic scale, and players who specialised 
instrument could again play only bugle calls in in this very high register were called clarino 
the new key, until the crook was changed again, trumpeters. 

Bach wrote some very high and difficult 
Problem Overcome clarino parts —the one in the ‘‘ Second Branden- 

The problem was overcome by the invention burg Concerto ” is famous ; but the technique 
of valves in the first half of the 19th century, of playing these high harmonics seems to have 
A valve is an arrangement for bringing in or been lost even before Mozart’s day, and in the 
cutting out a crook at the touch of a single 1 9th century there were authorities who sug- 
hnger. With a suitable equipment of valves gested that they never were played on real 
it is possible to play completely chromatic trumpets at all, but filled in by Bach himself 
passages on any brass instrument, through a with a trumpet slop on the organ, 
range of two, three, or even four octaves. With the invention of valves early in the 19th 

The 18th-century trumpet was a narrow tube century the problem of trumpet-playing was 
about seven feel long, bent round in a loop, much simplified. The old long trumpet in D 
with a shallow cup-shaped mouthpiece at one gradually went out of fashion, to be replaced 
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by the modern short trumpet in B flat or A, 
about 5 ft. 6 in. long. This shorter trumpet 
is less brilliant than the older instrument 
(particularly if, for ease of playing, its bore is 
made conical instead of cylindrical), but it is 
still the most brilliant of modern instruments, 
with a tone that can dominate the orchestra. 

Horns 

The history of the horn is much the same 
as the history of the trumpet. Bach and Handel 
and even Haydn wrote very high horn parts 
that required a special technique to execute. 
By the end of the 18th century this technique 
had been lost. Then it was found that by 
inserting the right hand into the bell of the 
instrument (hand-slopping), the pitch could 
be varied sufficiently to produce nearly a 
chromatic scale. Beethoven's horn parts 
were written for the hand-stopped natural 
horn, and are sometimes very dillicult indeed — 
for instance, the famous phrase for fourth 
horn alone in the slow movement of the Ninth 
Symphony. The hand horn continued in use 
until Brahms's day, when it eventually gave 
place to the valve horn. 

This modern horn (often called the Trench 
horn) in \ is really a tenor instrument, but has a 
wide compass of over four octaves. Its tube 
is over 16 ft. long, narrow and tapeiing, with 
a wide-flaring bell, and a 
deep funnel-shaped mouth- 
piece. I he tone is at once 
mellow' and colourful, and 
IS often described as the 
most “ human voice in 
the orchestra. 

lYombones 

At one time there was a 
whole family of trombones 

soprano, alto, tenor, 
bass, and contra-bass - all 
with slides so that they 
could play a chromatic 
scale, and all descended 
from the Fdizabelhan sack- 
but. Of these, the only ones 
w'hich are at all frequently 
used to-day are the tenor 
trombone in B flat, which 
is standard in the modern 
orchestra, and (less 
frequently) the bass trom- 
bones in G and F. The 
secret of the rich full trom- 
bone tone is the long, 
narrow cylindrical bore, 
the moderately flaring bell, 
and the fairly deep cup- 
shaped or conical mouth- 
piece. 


The bass for the orchestial brass is usually 
provided by the tuba, which is, in cflcct, a largc- 
si/ed bugle equipped with valves. The bugle 
family in general have a w'idish conical boic 
with a large mouthpiece, and their tone tends 
to be broad rather than brilliant. Other 
members are the fliigelhorn (usually in B flat) ; 
the tenor horn i\i flat) ; the baritone (B Hat) 
and the tenor tuba or euphonium (also in B 
flat but with a wider bore). These instruments 
fill the middle parts in the traditional brass 
band. The orchestral tuba is a bass instru- 
ment, cither in T or L flat, which in brass bands 
IS called a bombardon. Theie is also a contra- 
bass tuba an octave lower in B flat, the coils of 
which are wrapped round the player, with the 
bell rising up from behind his head. 

The Harp 

Harps of one kind and another are among the 
oldest of musical instruments, and are depicted 
on Egyptian tombs, Cireek vases, and medieval 
frescoes. The old liish harp or clarscacli had 
45 w'ire strings, and a loud ringing tone. The 
Highland version was gut-stringed, and softer. 

The modern chromatic harp was perfected 
about 1810 by a German instrument maker, 
Sebastien Erard (1752 18.11). It has some 48 
strings tuned to a diatonic scale in C flat ; and 
seven pedals, each of which raises one note of 



HARPS OF OLD. Muhkal instruments in the days of Ashurbanipal, king 
of Assyria 668-626 B.C., are shown on this marble slab (left) : a 12-striiiged 
harp, a lyre, drum, and drumsticks. Right, a damascened harp of the 
16th-17th centuries, in the Estc gallery, Modena, Italy. 

Left, British Museum, photo MameU ; ri^ht, Mansell Collection 
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the scale through all its octaves 
by one semitone when halfway 
down (the first action), and a 
further semitone (making one 
tone in all) when full down 
(double action). The strings 
are of gut, except for a few in 
the bass, and the tone is liquid 
rather than brilliant. 

Percussion 

Percussion instruments arc, 
literally, things that are hit. A 
remarkable variety of them 
have been used at one lime and 
another in symphony orchestras. 
The most orthodox, never 
absent from a full orchestra, 
are the kettledrums or timpani. 
These arc large metal bowls 
with parchment stretched over 
the top. When hit with fell- 
headed sticks they make a sound 
sufficiently regular to have a 
definite pitch, and arc conse- 
quently tuned to particular notes 
as specified by the compose;. 
The usual number is three, some- 
times four. Their diameter may 
vary from 19 in. to 30 in., and 
their notes from ii to G or even 



strings stretched across 
the back, which rattle 
when the other side is hit. 
This produces the sharp 
crisp tap and roil of 
military music. The 
normal bass drum is 
about 4 ft. in diameter 
and delivers a vague deep 
boom. The so-called 
Verdi drum is about 
twice as big, and is deeper 
and vaguer in tone. 


Cymbals 

Cymbals are brass 
plates clanged together 


with a sliding movement, 
usually Jto mark a clin^x. 
f h e y can also ! b e 
suspended and tapi^d 


11\RP1ST.S. The contemporary elironiafic harp has some 
48 strings and 7 pedals. Each pedal raises one note oT the scale 
through all its octaves by one semitone when half-way down, and 
a further semitone when full down. The pedal action is shown 
in the diagram on the right. 


higher. Sometimes they may be used to carry a 
fragment of melody, as in the scheivo of 
Beethoven's Ninth Symphony, or in the last 
movement of Shostakovitch's First. 

Other drums used in the orchestra are metal 
cylinders with two parchment ends : their note 
has no definite pitch. The side drum has gul 


with a drumstick to produce softer effects or a 
continuous roll. 

The triangle is a bent metal rod open at one 
corner that gives a high silvery tinkle. It is 
suspended by a string at the upper angle, the 
string being held in the performer’s hand ; 
sometimes the instrument is attached to a drum. 



It is beaten with a steel rod. 

Anvils have frequently been 
used in operatic music : there 
arc 18 111 Wagner's Rheingold. 

Tubular bells hung from a 
frame and hit with a hammer 
do duty for church chimes, as 
in Tchaikovsky’s “1812” 
Overture. 

The glockenspiel is a row of 
tuned metal bars hit with 
wooden sticks. Wagner intro- 
duced it into the scores of Deir 
Ring dcjL Nibtdungen and The 
Mastersingers of Nuremberg, 

The celeste consists of similar 
bars, rather deeper in pitch, 
with wooden resonators under- 
neath and a keyboard mecha- 
nism to play them with. 

There is also a long, thin. 


TIMPANIST and percussion section of B.B.C. symphony orchestra. 
The kettledrums or timpani arc never absent from a full orchestra. 
They are large metal bowls with parchment stretched over the top 
and they arc hit with fclt-headcd sticks. 


wooden contraption capable of 
making a sharp cracking sound, 
and called a whip. 



Music 
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T he modern orchestra began to lake shape 
at the end of the I8ih century. Before 
that, composers were usually much less 
concerned about what particular instruments 
were used to play their works — much less con- 
cerned, that is, about timbre and instrumental 
colour than about the relation of the parts in 
counterpoint, the succession of harmonies, the 
shape of the melody, and the musical form. 

There were exceptions. Claudio Monteverdi 
(1567-1643) in Mantua at the beginning of the 
1 7th century wrote operatic accompaniments 
for a band of 36 instruments, and sometimes 
used the different sounds which they made for 
special descriptive effects. Much more typical 
is the music of the Elizabethan age, which was 
written for cither singing or instrumental play- 
ing, and advertised simply as “ apt for viols or 
voices.” In Handefs day, strings had become 
the mainstay of the band which accompanied 
opera or oratorio, with a few flutes, oboes, 
bassoons, and trumpets, and a keyboard instru- 
ment (organ or harpsichord) to hold things 
together. Bach seems to have written for what- 
ever instruments were locally available : and 
the curious collections of mslru merits which have 
solo parts m some of the Brandenburg con- 
certos were almost certainly ch<iscn because 
expert players on those particular instruments 
happened to be slaying at Kdthcn at the time. 

Orchestral Colour 

The idea of an orchestra as a stable, balanced, 
and disciplined ensemble stems from Johann 
W. A. Stamit/ (1717 57), who assembled and 
trained the famous Mannheim orchestra in the 
latter part of the I8lh ccntuiy. This set a 
pattern which was confirmed in use first by 
Mozart, then by Beethoven. 

Beethoven's orchestra consisted regularly of 
a smallish group of strings, with two flutes, 
two oboes, two clarinets, two bassoons, two 
horns, two trumpets, and two kettledrums. 
Later he added a third horn, and (in the 
Ninth Symphony) a fourth. Jn his opera 
Fidelio he scored for a double bas.soon, but 
he rarely used trombones. It was extraordinary 
the variety of colour which Beethoven could 
elicit from these comparatively modest forces. 
But the man who first really explored the 
possibilities of orchestral colour was Berlioz. 

Berlioz greatly increased the size of the 
orchestra— his “ Requiem ” called for well over 
a hundred players. He made full use of the 
newly-invented valves, which enabled brass 
instruments to play an even chromatic scale. 
He was not musically well educated, and he 


could play no instruments (except the guitar, 
very badly). But he had a genius for using 
each instrument to its bc.st advantage, for 
blending and contrasting different timbres, 
for making the changing orchestral colour an 
integral factor in his music rather than merely 
an added embellishment. 

Development of the Pictorial Element 

This has remained the murk i^f good 
orchestral music to the present day. It is not 
a matter of writing the notes first, and then 
assigning them to suitable instruments. The 
tone Colour is pari of the original conception. 
It changes phrase by phrase, bar by bar, some- 
times even in the course of a single chord. It 
can range from the faintest whisper of muted 
strings to a crescendo of exultant sound that 
by its sheer volume lakes the breath away. It 
can be harsh, tender, noble, comic, austere, 
sentimental, gay, tragic, serene, or inlinitcly sad. 

This discovery of the expressive qualities of 
orchestra timbres led to a considerable develop- 
ment of the pictorial element in music. Some 
descriptive or ” programme " music had, 
of course, always exislctl, and Beethoven's 
“ Pastoral” Symphony is a well-known example. 
Bcrlio/ carried the idea much further. The live 
movements of his “ Symphonic Fantastiquc,” 
for instance, are labelled : Dreams, Passions ; 
A Ball ; Scene in the Fields ; March to the 
Scaffold ; Witches’ Sabbath. 

This tradition was continued by Liszl, 
every one of whose orchestral pieces bears a 
descriptive title -the “l^ante” Symphony, the 
'* Faust ” Symphony, Tasso,” “Prometheus,” 

Mazeppa,”elc. Liszt was followed by Richard 
Strauss w ith such tone poems as “ l^on Quixote,” 
in which the sheep can heard bleating and 
the windmills turning. By the beginning of the 
201 h century the tone poem had become a fully 
lecognized and widely cultivated orchestral form. 

The Concerto 

The concerto was another form w hich became 
established in its modern meaning in the 19th 
century. Earlier concertos, such as those 
written by Bach and by Handel, were simply 
orchestral pieces in which passages for the 
whole band alternated with passages for two 
or three solo instruments. Since Mozart, 
concertos have been virtuoso pieces for one 
solo instrument, in partnership with, or 
accompanied by, the full orchestra. The 
commonest solo instruments to be treated in 
this way arc the piano and the violin ; but the 
eflect is difiercni. The piano provides a full 
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harmony, ami its tone slamls out against the 
orchestra, so that in both respects it is on more 
or less equal terms with its partner. 

A solo violin can easily merge into the 
general texture of orchestral lone, so that both 
in the writing and in the performance tact is 
needed to keep it distinct. The same is true 
in the less common viola or violoncello con- 
certos, in the Brahms double concerto for 
violin and cello, and in the occasional concerto 
for a wind instrument - flute, oboe, clarinet, 
horn, etc. 

But always the torm of a concerto is essentially 
symphonic ; and at a certain point in the 
development. hclt)i\: the leturn of the lirst 
subject, it IS tiadilional for the solo instrument 
to have a bravura passage to itself, called a 
caden/a. Originally the cadenza was an 
extempore perfoimancc ; nowada>s it is more 
usual foi It to be written down like the lest of 
the work. In the older concertos (c g. Mozart 
or Beethoven) different soloists may use dilVerent 
cadenzas ; some may have been wiitten 
expressly for them, some handed down fre^m 
the great virtuosi of the 1 9th century. 

The Orchestra To-da\ 

A typical symphony orchestra to-day might 
be made up of 14 first violins, 12 second violins, 
10 violas, S violoncellos, 8 double basses, I harp, 
3 flutes, 1 piccolo, 3 oboes, 1 cor anglais, 
3 clarinets, 1 bass clarinet, 3 bassoons, 1 double 
bassoon, 4 horns, 4 trumpets, 3 trombones, 
I tuba, and 3 percussion players- making 
84 players in all. But the numbers arc by no 
means fixed. Many conductors like more 
strings if they can get them : 16 first and second 
violins is not unusual, and Sir Henry Wood 
(1869 1944) used to say that he wished he 
could always have at least 24. Many scores 
call for extra instruments among the woodwind, 
brass, and percussion, and orchestras of well 
over 100 players arc not unusual. 

The arrangement of an orchestra on the 
platform also varies somewhat with diflerent 
conducttirs. Usually the first and second 
violins arc on the left, the violas arc in the 
front at the centre, the cellos and basses to 
the right. The woodwind sit behind the 
violas, the brass either behind them or to ihcir 
right next to the double basses. The drums 
and the rest of the percussion arc at the back. 

The C'onductor 

One important respect in which the modern 
orchestra differs from its 18lh-ccntury fore- 
runners- is in the position of the conductor. 
Bach and Handel directed their players from 
the keyboard. By Beethoven’s time, the 
keyboard “ continuo ” had no longer a place 
in the orchestra. Sometimes the leading 
violinist directed. More frequently a conductor 


stood in front and beat time. This practice is 
said to have been introduced from Germany 
into England by Ludwig Spohr (1 784- J 859) 
in 1820. It became more and more common 
as orchestral music grew more complicated, 
and by the end of the 19th century conductors 
like von Bulow, Halle, and Richter had become 
as much popular idols as the great 
instrumentalists and singers. 

Interpretation 

The conductor's work is not merely to beat 
time, to cue in the various instruments, and to 
indicate expression by his gestures. That is 
merely what the audience sees. His real work 
is done at rehearsal, and before : first by 
studying the score himself and working out in 
his own mind how every detail should ,be 
played ; then by working out that inlerprelali|on 
with the players at rehearsal, and then by 
inspiring them to give of their best when they 
do appear before an audience. \ 

Much has been said about the diffcrcncds 
between one conductor's interpretation of V 
standard work and another's. There may hd 
obvious dilTcrcnccs of tempo and expression, 
of instrumental balance, and clarity or nuiddi- 
ncss of texture, 'rhere are much more subtle 
diffeienccs which result from the extent to 
which the conductor has inspired the oichcstra 
to a genuinely musical utterance. These 
diflercnccs can be studied more easily now ■ 
gramophoj\e records of the same work by 
difleient conductors can be compared at 
leisure and in mmulc detail. In this way it 
becomes mofc than ever dear that ii is not the 
v iolence of a conductor's gestures, or even their 
expressiveness and elegance, that makes him 
a great conduetor, but a combination of 
musicianship, peisonalily, and hard work 
behind the scenes, with complete dedication to 
the ideal of producing the music for its own 
.sake and as nearly as possible as the composer 
would have wished it to be heard. 

The Score 

The best way to learn to appreciate orchestral 
music is to learn to follow it in a score. This 
is by no means so formidable a task as it might 
seem for anybody who has any sort of working 
acquaintance with staff notation. In an 
orchestral score the parts played by the stiings 
occupy the five bottom slaves, and since the 
strings arc the mainstay of the orchestra it is 
here one should look first in trying to follow 
what is happening. The other instruments, 
when they are playing, are written above — 
woodwind on top, brass next, then percussion. 
If there arc voices — soloists or choir — they 
come below the drums and above the strings ; 
and this is the place also for the solo instrument 
in a concerto. 
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The Orchestra 

The main difficulties in following a score whal is written. There may be brass mstru- 
arise first in learning to associate the stave ments at the same time, with their parts in two 
assigned to a certain instrument with the kind flats sounding a fifth below the written notes, 
of sound which emerges from it. The trumpet. This is confusing, and has to be got used to. So 
though written often immediately below the does the alto clef in which the violas play, 
bassoon, sounds very much higher and usually But even so, by watching the score and 

more prominent. The most prominent melody listening carefully it is not difficult to learn what 

will not always be on the top line (devoted is happening. This is particularly true with a 
usually to a quiet flute) ; it may even dodge gramophone, where a part missed can be 
about between two or more lines separated repeated till it comes clear. As a result, what 
by a considerable distance on the page. before was a mere welter of more or less agree- 

Thcn there is the problem of transposing able sound becomes a brilliantly intelligible 
instruments. In a work in F major, for pattern of voices and colours, themes and 
instance, the part for the clarinets will be written harmonies : becomes, m fact, a piece of music 
with a key signature of one sharp, and the sound as a musician hears it, with the depth and 

they will actually make will be a tone below- meaning of a work of art. 

LKSSON 11 

The Older Instruments 

M any of the classical instruments of the Another disadvantage of the harpsichord was 
17th and 1 8th centuries went com- that no significant variation m the loudness of 
pictely out of fashion in Victorian days, the tone could be made by altering the stienglh 
and had almost to he re-discovercd in the 2()th with which the keys were hit. In the big 
century. Much of the credit for their re- harpsichords a certain amount of loud and soft 
discovery goes to Arnold Dolviclsch (185tS was obtained by having two keyboards operating 
1940), who was born in F'rance of Swi^s different mechanisms of plucking (quill, leather, 
parentage, and settled in Haslemere, Surrey, m etc.) ; by having pedals which could vary 
1914, He learned how to make many of the slightly the extent to which the quill overlapped 
older instruments, including the harpischord, the string ; or even by enclosing the whole 
taught his family and their fiicnds to play instrument in a box with movable shutters like 
them, started an annual festival in 1925, and the swell in an organ. In the small domestic 
succeeded in communicating 
his enthusiasm to a steadily 
growing section of musical 
opinion both in England 
and on the C ontinent. 

Harpischord 

The harpischord was the 
chief keyboard instrument 
before the invention of the 
piano. Us distinctive quality 
conies from the fact that it 
plucks the strings instead of 
hitting them with a hammer. 

The resulting note is .sharper 
and in a way more brilliant 
than on a piano, but much 
less sustained. Typical 
harpsichord music is there- 
fore more busy than piano 
music : and the elaborate 
ornaments of 18th century 
keyboard music — trills, 
turns, mordants, acciacca- 
luras — were developed to 
maintain the interest in a 
slow tempo when the in- 
dividual notes could not be 
effectively sustained. 



OOLMETSCH FAMll.Y. Under the leadership of Arnold Dolinctsch 
(1858-1940) they rescued from oblivion delightful pieces of the 16th-18th 
centuries, reintroducing the music of the old English school. Uolmetscli 
was born at Le Mans and settled at Haslemere, Surrey, in 1914. Here 
he constructed viols, recorders, virginals, clavichords, etc,, and with 
members of his family Inaugurated In 1925 an annual musical festival. 
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harpsichoids (called virginals in Idi/abcthan 
days, spinets later) none of these artificial aids 
was available, and expression had to be achieved 
almost entirely by delicate use of ornament and 
subtle variations of time. 

Partnership with Other Jnstniliients 

As against these restrictions, the harpsichord 
has one or two distinct advantages. When well 
played, it has great clarity of articulation, so 
that the inner threads of an elaborate counter- 
point arc far more distinct, and hence easier to 
follow, than on the piano. A work like Bach’s 
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HARPSICHORD. lA, profile of jack : B, 
plectrum ; C', string ; D, damper ; K, dotted 

lines show plectrum falling ; F, spring. Z shows 
working of the jack and the siring. Cl /AVI- 
C'HORI), 3; A A, pin.s holding strelched string S; 

BII, bridges ; 1), damper ; K, key ; 1', tangent. 


“ Goldberg Variations, ■” for instance, is incom- 
parably more clTeclive on the harpsichord, for 
which it was originally w'ritlen. than on a 
modern piano, which inevitably blurs its 
outlines and obscures its brilliance. 

It happens also that the timbre of the plucked 
siring blends with other instruments and with 
the human voice much more completely than 
the struck string of the piano. The piano, in 
fact, noticeably refuses to blend with other 


sounds. In any combination, from a piano 
concerto with full orchestra to a sonata for 
piano and violin, the piano stands out against 
the other instruments, so that the total effect is 
always of contrast and often of genuine rivalry. 
The harpsichord merges completely into a 
partnership with other instruments — parti- 
cularly strings. Hence its use throughout the 
1 8 th century to fill in the harmonies and point 
the accent in almost any combination of instru- 
ments from a simple trio to the largest orchestras 
then available. 

Clavichord 

The sound in a clavichord is made by a wedge 
of metal (called i‘he tangent) which rises to touch 
the string, but instead of falling away im- 
mediately, like a piano hammer, remains in 
contact ; the siring then vibrates from the 
tangent to the bridge. The tone of the clavi- 
chord is extraordinarily quiet ; but within its 
own range it can be made louder or softer by 
varying the strength with W'hich the key is 
struck. Moreover the pitch can be variecl 
slightly by differences in pressure on the ke^r 
while the note is sounding. Thus it is nof\ 
quite so rigidly bound to the temperament in 
which it is tuned as either the piano or the 
harpsichord. It shares the clarity of the harpsi- 
chord for contrapuntal music, and is known to 
have been Bach's favourite instrument. Because 
of the w'cakness of its voice, howevci, it has 
never been practicable to use the clavichord 
with other instruments, either in partnership 
or for accompaniment, 

The Viols 

The viols make up a family of stringed instru- 
ments, somewhat like the violins in appearance. 
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and played with a bow, but independent in 
origin and largely complementary in character. 
They difler from the violins in having six strings 
instead of four, flat instead of arched backs, 
sloping instead of square shoulders, and sound 
holes in the shape of a c rather than an /! They 
arc made of thinner wood, and the strings are 
much less tightly drawn. All sizes are played 
on the knee, and bowed underarm (i.c. with the 
hand on the side of the hair). The bows are 
bend outward, and consequently tighten with 
increased pressure. The fingerboard is fretted 
with gut tied round at semitone intervals. 


Consort of Five Viols 

The result of all these factors is that the lone 
of a viol is quietei* than that of a \ iolin, but 
edgier, so that counterpoint, especially in the 
inner parts, is easier to follow when played on 
viols than on violins. 


In this respect the viols 
bear the same relation 
to the violin family as 
the harpsichord docs to 
the piano ; and most of 
the string music wr itten 
by the great English 
composers of the 16th 
and 17th centuries is 
still heard to better 
advantage on the instru- 
ments for which It was 
composed. 

The full consort of 
viols consists of live 




RECORDER QUARFET. Left to right : bass, 
descant, treble, tenor. In the umier photogri^, 
left to right : bass, tenor, treble, descant. Ihc 
usual cooaort consists of these four instruments. 


instruments ; a treble 
viol, tuned D G C' F/ 
A' D" ; an alto viol 
one tone below, tuned 
CF Aor B D C/C 
a tenor viol, a fourth 
below the alto, tuned 
G C F A D' G' ; a 
bass viol, commonly 
called viola da gamba, 
a fourth below the 
tenor, tuned D G C F 
A J)', with sometimes 
a seventh string tuned 
to a low A ; and a 
double bass viol or 
viol one an octave 
below the bass viol, 
tuned G, C A !>.. 

Owing to the slacker 
tension, the very high 
notes on the treble 
Viol are not so salis- 
faclory as on the 
violin, and hence arc 
leSs used. Moreover 



Vlt>l.A DA CAMBA. 
^I'his is the leuding 
iiienit>cr of the viol 
family. 


the leading member of the family is not 
the treble viol, but the viola da gamba. 
Throughout the 17th century and much of 
the 18th, the normal accompaniment for a 
solo voice, whether on the stage or in the 
drawing room, was a combination of viola 
da gamba to hold down the bass, with 
harpsichord to till in the harmonies. This 
excellent partnership eventually yielded to 
the growth of the modern orchestra and 
the development of the piano. 


Recorder 

The recorder, or English flute, W'as the 
flute of the 16th, 1 7th, and early 1 8th 
centuries. It is played downwards instead 
of horizontally like the transverse or 
German flute, which is now the recognized 
orchestral instrument ; but the important 
difference is that the breath is directed against 
the edge that produces the lone by a specially- 
shaped mouthpiece like a penny-whistle, instead 
of by the lips. There arc eight linger-holes, 
including one for the thumb and one for the 
little finger. The tone is rather brighter than 
the transverse flute, and quieter ; the compass 
IS about tw'O octaves. 


Consort of Four Rect»rdcrs 

The usual consort consists of four instru- 
ments : the descant recorder with a compass 
from C" to D"" ; the treble recorder (acting 
as alto) a fifth below the descant ; the tenor 
recorder with a compass from C' to D"', and 
the bass recorder ranging from F to D", All 
four instruments tend to sound as if they were 
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IHK LinK Pl.AYKR. A scir-porlruil by Jun 
Steen, famous Diiteli painter (1626 79). 


playing an oclave below I heir actual pilch ; so 
that although the compass of each lies a good 
deal higher than the corresponding singing 
voice, they do not give an impression ol* 


shrillness, Therccorderislheeasiestofall genuine 
musical instruments to learn to play, and after 
its revival in the 1920s it became increasingly 
popular among amateurs of all ages. 

The F.ute 

Probably because it is so diflicult to play, the 
lute is much less heard now than harpsichords, 
viols, or recorders. Jt was the chief instrument 
of accompaniment in Shakespeare's day, and a 
much used solo instrument as well. In shape, 
the lute is like a pear sliced down the middle. 
Typically, it has upwards of 11 string, tuned, 
except for the top one, in unison pairs (called 
courses). Bt>th strings of a pair aie plucked 
by the same fingers, and chords of three and 
four notes arc played simultaneously. Larger 
lutes, such as the theorbo, and the arch-lute or 
chitarronv, had extia bass strings off the finger- 
board, to give a deeper foundation Jo the 
chords. \ 

The tone of the lute is soft and ^hen 
properly played) very expressive, Jt blends 
admirably with the voice as an accompandnent 
to singing. There is a large repertoirri^ of 
Llizabethan songs with lute accompanimtni, 
and a large literature also of solo music for the 
lute which is rarely if ever heard It is written 
in a special notation, called labial ure. 
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Singing 


T in human voice is the oldest of all musical 
instruments, and one of the most beauti- 
ful ; though at limes, and in dilTerent 
countries, widely different views have been held 
about what docs or does not constitute beautiful 
singing. in India and the Arab world, 
for instance, highly trained singers hold the 
muscles of the throat tense, with the voice box 
retracted. The result is a thinnish na.sal tone, 
uncongenial to I-uropean ears ; but by this 
technique Eastern singers achieve an exactness 
of intonation in intervals much smaller than a 
semitone, together with a speed and agility of 
execution unknown in the West. 

Styles of Singing 

In Europe, traces of the eastern manner sur- 
vive in the Spanish type of singing called 
/famciico. Jt is possible also that the nasal 
timbre still heard in many Continental church 
choirs may be the remains of a tradition handed 
down from medieval times when such singing 
was the rule throughout Europe. 

The style of singing aimed at in Western 
classical music is entirely different. It calls 
for a combined round ness and richness of tone, 
full resonance, and a wide range of dynamics. 


from the softest of pianissimos to a powerful 
iortissimo capable ol‘ holding its own against a 
large modern oichcsira. To achieve this, the 
singer must learn to avoid any suspicion of 
tightness in the throat muscles or retracting of 
the larynx. The throat should be open, so as 
to allow of the fullest resonance in the chest, m 
the mouth, and in the na.sal cavities. This does 
not always (or even often) come naturally : 
hence the need for training before even the 
most naturally gifted singer can become an 
accomplished performer. 

Fashions in Western Singing 

Within the Western tradition, various fashions 
in singing have been in vogue at various times. 
The Jtalian style calledi^r/ canto had its culmina- 
tion in the florid and highly trained vocal 
gymnastics which were greatly admired in the 
ISth century. It is doubtful if any singers since 
have reached such technical perfection ; but 
even in their own day they were frequently 
criticised for sacrificing the real content of the 
music to empty displays of vocal skill. This 
bad tradition was broken in England when 
Handel turned from opera to oratorio. The 
words were now in English, and sung bv English 
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singers ; and their religious 
basis called for all the sincerity 
which the artificial Italian 
opera lacked. On the Con- 
tinent, Gluck’s demand for a 
greater realism and sincerity 
in secular opera had much 
the same effect. 

Voice Production 

The 19th century saw a 
steady increase in the demand 
for sheer volume of sound 
to dominate larger halls and 
bigger orchestras. At its best 
this led to the heroic singing 
required for Wagnerian 
opera. At its worst it 
developed an exaggerated 
enunciation, a forced tone, 
and an almost unendurable 
wobbling of pitch which is 
politely called a vibrato. 

Many systems of training 
have been practised over the 
last three centuries, and there 
is no general agreement as 
to w'hich is best. Probably 
thcic is no one answer. One 
system may work well for one voice, not for 
another. Much depends on the experience, 
judgement, and personality of the teacher. 

Whatever the .system, the main aims of voice 
training aie the same. I hey include : (I) the 
relaxation of the throat muscles, which is the 
distinctive feature of western singing ; (2) com- 
plete breath control from the lungs and 
diaphragm, so that the outflow of air docs not 
need to be held back by constricting the Ihioal; 
(3) exactness of intonation, without scooping up 
to a note or wobbling round it ; (4) flexibility ; 
(5) enunciation (particularly difficult in a 
language like English, in which half the vowels 
arc diphthongs, and consonants ftcqucntly fall 
together). 

Kinds of Voice 

The most famous singing teacher of the IHth 
century was Niccola Porpora (I6S6 1767), who 
visited London and wrote some of the tunes 
in John Gay's The Bcggar\s Opera (1728). 
The 19th century was dominated by Manuel 
Garcia (1805-1906) who taught most of the 
great singers of the Victorian age, from Jenny 
Lind (1820-87) onwards. Garcia was the first 
to apply scientific methods of the study of 
voice production ; but his theories about 
“ head register ” and “ chest register " are no 
longer widely held. 

On average, men’s voices are pitched about an 


octave below women’s voices. 
In both, all variations of range 
are found ; but it is con- 
venient to divide them into 
three categories : high, 
middle, and low. Of these, 
the middle voices (mezzo- 
soprano and baritone) are 
in a very laigc majority. True 
sopranos or tenors, who can 
take a high A or B with 
comfort, are rare ; true basses 
or contraltos, descending 
easily to a low D or E, arc 
hardly more frequent. 

Among sopranos it is 
customary to distinguish ll e 
coloratura soprano, with a 
high register of flute-like 
tones and great agility ; the 
dramatic soprano, wath a 
more powerful voice and 
greater emotional expressive- 
ness ; and the lighter lyric 
soprano. Similarly, tenors 
tend to divide into the Italian 
type of operatic tenor {fenore 
rohitsto) ; the even more 
powerful heroic tenor 
{heUlentenor) associated with Wagnerian roles ; 
and the altogether lighter, but still expressive, 
lyric tenor. 

Iligh-pilched boys' voices arc called trebles. 
The word iccalls the early days of church music, 
when basses were never used, the main tune was 
in the tenor, and the treble was the third voice 
counting from the bottom. Boys’ trebles have 
a purer and less emotional quality than sopranos 
a quality which many people feel is particu- 
larly suited to church music. The (male) alto 
or eountcr-tenor, heard chiefly in English 
cathedral choirs, is a carefully developed falsetto 
voice with a range comparable with contralto. 

Crooning 

The invention of the microphone led to a 
popular style of singing as far removed from the 
cla.ssical Western ideal as the latter is from the 
trained Eastern fashion. The microphone re- 
lieves the singer of the necessity to produce any 
considerable volume of sound. Instead, a soft, 
confidential murmur, often breathy, and without 
ring or resonance, is amplified to any loudness 
required. Crooning is passionately condemned 
by classical musicians ; but it is not quite clear 
whether it is the actual timbre of the resulting 
sound which they dislike, or the poor quality of 
the songs crooners sing, and the tricks of over- 
sentimentalising and singing off the note which 
they affect. 



VOICE MECHANISM. The air 
passages (marked by arroi\s) and 
organs involved in the production 
of I he voice. 
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Dance Music and Jazz 


T he difference between dance music and 
classical or “ serious ” music is nothing 
new. It has always existed in the 
European tradition. It is true that the medieval 
monks would sometimes take a popular dance 
tune and weave it into a .setting of the Mass, just 
as to-day a dance-band leader will sometimes 
take a tune from Handel or Beethoven and turn 
it into a fox-trot. But the mere fact that this 
gave rise, then as now, to horrified protests is 
evidence of the gulf which has always separated 
“ serious ” from “ popular music. 

This gulf was not really bridged by the custom 
in the 17th or 18th centuries for composers to 
cast some of their best works in the form of 
suites of dance movements. It is doubtful if 
anybody ever danced to the 
bourrees and gavottes, gigucs 
and sarabandcs, of Bach's 
Suites, much less to the 
minuets which regularly formed 
the second movement in the 
symphonies and quartets of 
Haydn and Mozart. In any 
case, these represented elegant 
court dancc.s, not the folk dances 
of the people, which were usually 
accompanied by a single fiddler, 
a one-man-band of pipe and 
tabor, or a set of bagpipes. 

In the 19th century the 
situation was much the same. 

Quadrilles and lancers, polkas 
and galops, hardly affected 
serious music ; and the classical 
waltzes, such as those of Chopin 
and Brahms, were not much 
used to dance to. loward the 
end of the century a half-way house of light 
music developed, which was at its best in some 
of the operettas of the period, and in the waltzes 
of Johann Strauss. 

Ragtime 

The kind of music now called jazz began to 
take shape during the 1890s among Negro 
players in the southern states of America and 
notably in New Orleans. At first it was called 
ragtime, and was obviously descended from 
the cakewalks and jigs of the old minstrel 
shows, of which the best known is probably 
“ Turkey in the Straw.” Ragtime had certain 
tricks of rhythm, which seem to have been pan 
of the African inheritance of the American 
Negroes : they mostly come under the heading 
of syncopation, which implies the omission or 


displacement of the regular accent in a simple 
measure to give the effect of a cross rhythm. 

The other important characteristic of ragtime 
was that it was largely improvisation. Many of 
the early ragtime players were unable to read a 
note of music. They played by ear, keeping to 
the simplest of harmonics, and making up 
decorations and variations for the tune as they 
went along They also ignored the classical 
tradition in the way they played their instru- 
ments, using the piano with a strong percussion 
effect, and making wind instruments imitate the 
inflexions of the human voice. J 

Early in the 20lh century a slightly different 
style developed. The blues were originally a 
vocal form, and owed much to the tradition of 
Negro spirituals, \rhc 
words were simple I'pve 
complaints, written iri a 
mood of melancholy 
tinged with humour. In 
the accompaniments, and 
in the instrumental f^orms 
which came later, slightly 
more sophisticated harm- 
onics began to appear, with 
a tendency towards chords 
of the seventh ("‘ barber- 
shop harmonics ”), com- 
bined with a modification 
of the major scale in which 
the third and seventh de- 
grees (mediant and lead- 
ing note) were frequently 
flattened. They were 
called the ‘‘ blue notes,'’ 
and m genuine blues the 
flattening stopped short of 
full semitone, so that the note actually sung 
or played lay between the keys of the piano. 
Characteristic of the blues also was the 
“ break a short improvised cadenza (usually 
about two bars long and highly syncopated) at 
the end of certain lines of the song. 

One of the greatest early exponents of the 
blues was the Negro singer Bessie Smith. The 
famous “ St. Louis Blues ” was produced by 
W. C. Hcnty (a cornel player) in 1914 ; his 
“ Memphis Blues ” of 1909 is one of the first 
published examples. 

“ Hot ” and “ Sweet ” 

By the early 1920s, ragtime and blues had 
merged into a style which seems to have been 
first called jazz in 1916. Several bands had 
migrated from New Orleans to Chicago, and 



IRUMPKIKR l.ODIS ARM- 
STRONG, one of the Ki'c'ntest 
names in the early duvelopmenl of 
ia/A. 
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FAMOUS RHYTHM BAND, When Ted Hcntirs celebrated band, spceialitiing 
in rhythm emphasised by brass and percussion, toured the United States in 1956 
it surprised and delifihted American audiences with its ori};inal treatment of 
and upproaeh to jazz. Ted Heath is seen standing on the left, in front. 


there began to make 
gramophone records. 

Since jazz is essentially 
an extempore art, the 
gramophone record 
was the only form in 
which it could be 
preserved, and the sales 
cf jazz records soon 
exceeded the sales of 
the corresponding sheet 
music. The develop- 
ment of radio also 
enabled a single band 
to reach a much wider 
immediate public. 

Probably the greatest 
name in this early 
development of jazz is 
that of the trumpeter 
l.OLiis Armstrong (b. 

1900) whose “Hot 
Five” (sometimes 
“Hot Seven”) were at the height of their fame 
in the mid-20s. Armstrong stuck to the New 
Orleans style of improvisation. At the same 
time there grew up among other bands the habit 
of arranging pieces, and then keeping to the 
orchestration and decorations thus settled, during 
the recording session or public performance. 
Paul Whiteman (b. 1S93), also a trumpeter, is 
said to have been the first who insisted that his 
band should keep strictly to the notes set down. 
Whiteman spoke of symphonic jazz, and 
commissioned George Gershwin (IS98 1937) to 
write the “ Rhapsody in Blue.” 

The method of fixed arrangements was already 
widespread by the end of the 1920s, and the two 
styles were roughly distinguished as “ hot ” and 
“ sweet.” Hot jazz went in for more or less 
continuous extemporisation, and a good deal of 
calculated off-the-note playing, and rough 
instrumental tone. Sweet jazz used arranged 
orchestrations and much less “dirty” playing. 
But the distinction was far from clear-cut ; and 
a band such as that of “ Duke” (Edward K.) 
Ellington (b. 1899), which was one of the most 
famous of the 1920s, made use of both tech- 
niques ; fixed arrangements were worked out in 
rehearsal, but allowed specified points for 
selected instruments to “ take it to town ” in 
extempore solos. 

Swing 

In the 1930s extempore playing returned to 
fashion, largely under the influence of the 
American clarinettist Benny Goodman (b. 1909). 
The new craze acquired a new name : swing. 
The distinctive thing about swing seems to be an 
accompaniment in strict time, against which a 
solo instrument allows itself very wide variations 
of tempo (an extreme example of tempo ruhatoi). 


A common feature of the accompaniments was 
the insistent repetition of a single short rhythmic 
figure, called a “ riff,” instead of a mere 
succession of vamped chords. 

Out of swing grew eventually the jam session, 
in which not only one but several instruments 
(theoretically, all the instruments of the band) 
are free to improvise simultaneously, held 
together only by the succession of simple 
harmonies provided by the initial tune. 

Another development from swing was the 
style of piano playing called boogi^e-v\ oogie, 
characterised by the continuous repetition of a 
short rhythmic figure like a nfl' in the bass, set 
against free improvisation for the right hand. 

Jazz Bands 

Jt is customary to divide the typical jazz band 
into two parts : the rhythm section and the 
wind section. The usual members of the rhythm 
section ate piano, guitar (often fortified by 
electric amplilicalion), string bass (a double bass 
plucked rather than bowed), and a complicated 
collection of drums, cymbals, gongs, wood 
blocks, xylophones, marimbas, and Cuban 
rattles, called collectively “ traps.” The wind 
section includes trumpets and trombones (often 
played with mutes), clarinets, and saxophones. 

The saxophone is a keyed metal instrument 
with a wide conical bore, and a single reed like 
a clarinet. It was invented by a Belgian, 
Adolphe Sax (1814-94), in mid-19th century, 
and was much used on the Continent in military 
bands. Its lone is comparatively weak in ur per 
partials ; and this gives it a somewhat bleating 
sound, which has not yet recommended itself to 
many orchestral composers. Its agility and 
flexibility, and the wide range available with 
instruments of various sizes, are valuable assets 
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in jazz. Other instruments arc occasionally 
used, and the habit of one player “ doubling ” 
two or more instruments is common. 

Most jazz bands feature also a singci. I'he 
early Negro singers had powerful voices, but the 
use of a microphone rapidly made this un- 
necessary. For a lime, a style of singing 
cadenzas of nonsense syllables (so-called scat- 
singing) was in vogue. Its best known exponent 
was “ Cab ” (Cabell) Calloway (b. 1907). Later, 
this gave place to crooning, as popularised by 
“ Rudy ” (Hubert Prior) Vallce (b. 1901) and 
“ Bing ” (Harry Lillis) Crosby (b. 1904). 

There is a good deal of modern dance music 
which is not, sti ictly speaking, jazz. Waltzes are 
an obvious example ; also the Spanish or South 
American forms : tango, rumba, mamba, 
conga, etc. Moreover, many white bands lack 


the clement of improvisation, which is an essen- 
tial part of true jazz, even at its sweetest. But 
Jazz rhythms and the jazz style in playing and 
singing have affected practically all music for 
ballroom dancing to-day. 

There have even been attempts to import the 
jazz idiom into classical music. The first of 
these was probably “ The Golliwog's Cakc- 
w'alk,” written by Debussy in 1908. There was 
Stravinsky's “ Soldier's Tale,'* and “ Ragtime 
for Eleven Instruments,” both in 1919, Ernst 
KFcnek's opera, Jonny Spich Auf (Johnny 
Strikes Up) in 1927, and Constant Lambert’s 
” Rio Grande ” in 1929. But on the whole the 
jazz idiom is too restricted for extensive use in 
classical forms and, in any case, it rapidly lo.ses 
its distinctive flavour w^hen the element of 
improvisation is removed. , 
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I tTTLF is known about the lives and works 
j of the pioneers of consonant harmony, 
records being few and scanty. The in- 
vention of the stave has usually been attributed 
to the Italian Benedictine monk, Guido 
D’Arezzo (born about 1000), because he was a 
great populanser of music in his day. 

He travel led through France, settled at the 
Abbey of St. Maur-dcs-Fosses, and there taught 
the notes of the scale by the use of the syllables, 
n\ mi, fa, so/, la, taken from the first syllables 
of the lines of a popular hymn in Latin, each 
one of which began on a higher note than the 
last. He may not have invented the stave, but 
he-enabled people to use it. 

Discovery of Harmony 

Something more exciting was pulsating in 
the musical life of Europe in the I Ith century — 
nothing less than the di.scovery of harmony. 
About this time the idea arose that music might 
add a third dimension to its resources ; instead 
of having only rise and fall m pitch, and difl’ering 
durations of time which may be compared 
to height and breadth — depth was now added 
in the relations of simultaneous sounds. 

The 12th century saw the development of 
polyphonic musical composition by Lconin 
and Perotin, two composers at the school of 
music in the newly built Cathedral of Notre 
Dame in Paris. Alongside sacred music the 
secular melodics of the troubadours began to 
flourish, and continued through the 13th into 
the 14th century. The pastoral play Robin et 
Marion, by Adam de la Hale (1285), is a 
landmark at this period. 

In the 14th century Philippe de Vitry (c. 
1285 -1361) in France formulated his Ars Nova, 


and CiLiillnume de Machaut (c. 1.^00 77) was 
the principal musician who in ballads and 
chansons disseminated its principles. A parallel 
movement started in Italy under I'rancesco 
Landini (c. 1325 97), a pioneer of Ihe madrigal 
Guillaume Dufay (r. 1400 1474), in the Nether- 
lands, who had been a singer in the Pontifical 
Chapel at Rome, cornpo.sed simple Masses. 

Following him were, in England, John 
Dunstable (died 1453) and Robert Fayrfax 
(1450 1520), organist of St Albans Abbey. 
Josquin Des Pres (1450 1521) composed much 
sacred music, and was organist of Cambrai 
Cathedral. Jacob H. Arcadell (c. 1514-1575), 
a chorister in Tours and later m Venice, wrote 
secular and sacred part-music. Swcclinck 
(1562 1621) was organist of Amsterdam 
Cathedral after being a chorister at Louvain. 

Music's Debt to Palestrina 

Music had before Ihis time become a definite 
art and was no longer ancillary to poetry. As 
an embellishment to church services it developed 
still further, but religious music and secular 
music reacted on each other, and were afTected 
by technical advances in either province, and 
thus the harmonic forms of modern music 
began to evolve. 

Giovanni Palestrina (1524 94), Italian com- 
poser of the 16th century, entrusted by the 
Council of Trent with the task of remodelling 
the music of the Church, is considered to be 
the first musician who reconciled musical art 
with musical science. He wrote many inspired 
Masses, masterpieces of unaccompanied singing, 
each voice part moving in an independent and 
melodious flow of sound, the whole effect 
being all that could be desired in religious music. 
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THREE KAKI.V COMPOSERS. Ginvamii PicrluiKi du 
PaleMriiia, left (1524-94), born at Palestrina (whence his name), 
was master of music at the Vatican and St. John f.atcran. 
Thomas I'allis, centre (e. 1515 85), was orsanist of Waltham 
A.hbey until its dissolution in 1540 and later of the C'hapel 
Royal. William Byrd, ri^ht (c. 1542 1623), was a pupil of Tallis, 
and in 1575 the two published a collection of motets. Bvrd 
WHS one of the greatest musicians of his age. 


No sacred music had been hoard like 
it before, and none better has been 
heard since. The most famous of all 
is “ Missa Papae MarcelJi,” and every 
music-lover should seek an oppor- 
tunity of hearing this and Palestrina’s 
other works performed, as they far 
exceed in beauty of actual sound 
their appearance on paper. In 
addition, he composed two volumes 
of madrigals. His polyphonic works 
form an epoch in the history of 
music. 

Orlando Lassus, or di Lasso 
(c. 15.^0-94), born at Mons, stands 
out as the chief name in the Flemish 
contrapuntal school. As a chorister 
in the church of Mons he had such a 
beautiful voice that he was three 
times kidnapped and taken to Sicily to sing in the 
choir of the viceroy. He was afterwards director 
of the choir of St. .lohn Latcran, Rome, a post 
of great importance; he travelled in Germany, 
and died at Munich. He composed over 2,000 
sacred and secular works and was a man of 
great charm and courtly manners. Under 
Palestrina and di Lasso the art of counterpoint 
reached perfection. 

Church and Secular Music 

Two other great masters in the “ polyphonic ” 
period arc of Lngland and Spain respectively — 
William Byid fstv later paragraph) and T. L. 
dc Victoria (r. 1535- 1611). Victoria’s music is 
more rich than the high serenity of Palestrina : 
it is church music charged with a strong 
mysticism. In secular music, the madrigal or 
elaborate part-song was coming to perfection 
m Italy with Luca Maren/io (1553-1599), 
w hose compositions had a considerable influence 
on F'nglish music of this period. Marenzio 
was strongly chromatic m style, but not so 
experimental as Carlo Gesualdo, prince of 
Venosa (1560- 1613), whose woiks are prophetic 
m their sense of harmonic effect. 

At the end of the 16lh century a new school of 
harmony began to arise, and the elaborate 
choral writing gave way to the single voice, or 
monody. Much of this revolution was pre- 
cipitated by Claudio Monteverde (1567-1643), 
who laid the foundations of the modern 
orchestra, and indeed of modern vocal 
music. 

Fine Poetry and Fine Music 

In the Tudor era English musicians travelled 
much abroad and their music was well-known 
in Europe. Secular music at this time was an 
informal and aristocratic art in the main. 
Concerts were unknown, but music was a part 
of every gentleman’s education. In addition, 
the common people had their own folk music of 


popular songs, as can be seen from Shakespeare's 
constant allusions. Choral and solo song 
flourished side by side, and there was that 
perfect conjunction of fine poetry and fine 
music to which John Milton (1608 -74) refers 
m his phrase, “ sphere-born, harmonious 
sisters, voice and verse.” 

Christopher Tye (r. 1497-1572), chorister 
at King's College, Cambridge, and musical 
instructor to Edward VI, received his Mus. Doc. 
from Cambridge in 1545, from Oxford in 1548. 
Organist at the Chapel Royal under Queen 
Elizabeth I, he composed line services and 
anthems, among which occur phrases now 
well-known in their adaptation for hymns 
(Dundee and Winchester Old). John Merbecke, 
or Marbeck (r. 1512 85), organist of St. 

George’s Chapel, Windsor, is remembered by 
church-goers for his setting of the First Book of 
Common Prayer to music. 

Tallis and Byrd 

Thomas Tallis (c. 1515 85) rose to fame by 
his Festal harmonic setting of the Responses ; 
his tunc in canon to the ” Evening Hymn ” 
is equally popular. He has been called ” the 
father of English cathedral music,” and des- 
cribed as ” one of the greatest contrapuntists 
of the English school.” He was the author 
of a motet in forty parts, that is, eight choirs 
of five voices each. With William Byrd (c. 
1542-1623), Tallis was granted by Queen 
Elizabeth the exclusive rights to print and sell 
music-paper for twenty-one years. William 
Byrd, the greatest English musician of the 
Tudor period and founder of the English 
madrigal school, also composed fine church 
music, and instrumental music. His ” Non 
nobis Domine ” is often sung as grace. He 
was called the “ Palestrina of English music.” 

Composers who brought the arts of the mad- 
rigal and lute songs to a high pitch of beauty 
were : Thomas Morley (1557-1603), pupil of 
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Byrd, organist of St. Paul’s Cathedral, and 
composer of much excellent secular music, 
including that for Shakespeare's song “ It was 
a lover and his lass ” ; John Dowland (1563- 
1626), lute-player and composer to Charles I 
and at the Danish court ; Thomas Weelkes 
(r. 1575- 1623), organist at Winchesler College 
and later of Chichester Cathedral, whose secular 
madrigals have imagination and colourful 
harmony, Orlando Gibbons, John Willbye, 
Thomas Campion, Francis Pilkington, etc. 

Dr. John Bull (r. 1562 1628), who wrote 


much for the virginals and other keyboard 
instruments of the time, was organist to James I 
in 1607. One of his tunes somewhat resembles 
the National Anthem, and may have been 
one source of its origin ; historically he may 
be said to be the founder of the modern piano- 
forte repertory. He was the first music lecturer 
(1596) of the famous Gresham College in 
London, where the Gresham lectures are still 
given yearly. From the extreme difficulty of 
his instrumental music, his reputation as a 
player seems to have been well deserved. 
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The Seventeenth Century 


T he 17th century was marked 
throughout the music 
schools of Europe by the 
development of opera, of oratorio, 
and of the various forms of aria ; 
by greater freedom in the use of 
established forms, and in parti- 
cular by experiments which 
followed on the departure from 
the old rule of counterpoint that 
a dissonance must either be 
“ prepared " (appear as a con- 
sonance in the previous chord) or 
be led up to gradually. 

The new departure was due to 
Claudio Monteverde (1567 -1643), 
who by using “ unprepared ” 
discords asserted their individual 
rights and duties and freed them 
from the bondage of being mere 
variations of concords. Monte- 
verde was a most distinguished 
compo 2 ser of operas, especially developing the 
orchestra : in his grand opera Orfeo the 
band included viols, violins, harps, trumpets, 
trombones, and several small organs. 

Outstanding Figures 

Giacomo C^arissimi (1605-74), organist in 
Rome, if not the actual originator of the oratorio 
form, greatly developed the sacred cantata. 
One of the finest of his oratorios is Jephtha. 
Robert C'ambert (1628 77), a distinguished 
harpsichord player and operatic composer, 
joined the band of Charles 11 in England. 
An otilstanding tigurc was the Florentine 
Giovanni Baplisla Lulli (1639-87), usually 
known as Jean Baptiste Lully, who founded the 
school of grand opera in France. Starting 
life in the train of the Chevalier de Guise, 
Lully was taken when a boy to Paris. His 
violin playing and social gifts so pleased Louis 
XJV that he was made director of the royal 
orchestra, and subsequently granted a monopoly 
for operas in Paris (1672). 


Lully’s productions were magni- 
ficently staged and dressed ; by/ 
introducing the ballet as an essen-| 
lial part of the opera he greatly 
enhanced its spectacular success ; 
he also invented the overture. 
His chief compositions were light 
operas, the most popular being 
Arniuk\ Phaeton, and Acix et 
Galatce. A chief characteristic 
of the important French .school 
started by I, Lilly was its attention 
to drama. He set some of 
Molieie's comedies to music, and 
occasionally appeared in his own 
productions. 

The great improvement in violin 
making in Italy during the 17th 
century led to an advance in 
solo playing. Arcangelo Corelli 
(1 (>53-17 13), the first really great 
violinist, composed many con- 
certos. Alessandro Scarlatti (1 659 -1725) greatly 
developed the aria, both in opera and in the 
cantata, and is still remembered by such charming 
.songs as “ Violets, dainty violets.” His aria 
innovation was the ” second part ” followed 
by a repetition of the first strain (da capo). 

Composers and Organists 
The French composer Francois Couperin 
(1668 1733), organist of St. Gervais in Paris, 
is chiefly renowned for his beautiful harpsichord 
music, which influenced Bach. Some of his 
compositions have descriptive and fanciful 
names, such as “ Cuckoo,” and ” Les petits 
moulins a vent.” Jean Philippe Rameau 
(1683-1764), who was organist in Paris and at 
Clermont in Auvergne, where he wrote his 
world-famous theoretical analysis of acoustics 
and harmony, developed the work of Monteverde. 
He composed operas after the style of Lully, 
his best being Castor et Pollux, produced 
in Paris in 1 737. He wrote twenty-one operas and 
ballets and many pieces for the harpsichord. 



HE:NRY PURCELL (c. 
1658 1695). Horn in London, 
he hecaine organist of 
Westminster Abbey in 1680, 
and of the Chapel Roval 
in 1682. 
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Some of his gavottes, and the beautiful 
organ “ Pastorale,*’ are still heard on occasion. 

In England during the middle of the 17th 
century the Puritan rule had had a considerable 
modifying effect upon church music. Elaborate 
services were suppressed, but secular music 
was allowed to continue. The great age was 
spent in its force, and few composers were 
left to maintain the English tradition. Among 
the few were Thomas Ravenscroft (c. 1590- 
1633), who set to music the metrical Psalms, 
and wrote many hymn-tunes, a number of 
which are still well known ; his reputation 
is also kept in memory by the popular round 
“Three blind mice” — this was originally in 
the minor key, not the major. 

Also of this period were Dr. William Child 
(1606-97), a noted organist, and Henry Lawes 
(1595-1662), who wrote choral works, including 
Charles ll’s coronation anthem. He was the 
friend of poets, and, a singer himself, it was 
he who commissioned the young Milton to 
write the masque of Co/nus. These composers 
had been “children” of the Chapel Royal in 
Charles I’s time. 

“ Master of the Children ” 

With the resloralion of the monarchy, 
music came more into its own again and the 
re-opened Chapel Royal again became a training 
school. Many of its pupils achieved success 
as composers in later years, fhe lirst “ Master 
of the Children ” after the Restoration was 
Captain Cooke ic. 161 (>-72), a former ” child,” 
who proved an excellent choir trainer ; most 
of the I’nglish leading musicians of the immedi- 
ately subsequent period were under his guidance, 

Matthew Locke (c, 16.10 -77) is chiefly known 
by his music to Macbeth, Michael Wise 
(r. 1648-87) was a composer of anthems and 
organist of Salisbury Cathedral ; as “ king's 
organist ” he had the privilege of playing for 
the king at whatever church the monarch went 
to. Dr. John Blow (1648 1708) was noted 
for his anthems, and was organist of West- 
minster Abbey. Pelham Humfrey (1647 74) 


went to study opera under Lully, and on his 
return was made “ Master of the Children.” 
Dr. William Croft (1678 1727), whose anthems 
and funeral service arc still used, was organist 
of St. Anne’s. Soho. Henry Carey (c. 1690- 
1743) w'as distinguished for lighter compositions, 
notably “ Sally in our Alley,” and ballad operas. 

Henry Purcell 

The greatest English composer of his time, 
and one of the greatest in English history, was 
Henry Purcell (c.' 1658-95). Entering the 
Chapel Royal as a “ child ” at the age of six, 
Purcell proved an apt pupil of Captain Cooke 
and later of Humfrey and of Dr. Blow ; when he 
was eleven he composed an “ Ode of Welcome *' 
to the king, “ on his Return from Newmarket.” 
In 1679 he succeeded to the position of 
organist at Westminster Abbey, and in 1683 
was made organist of the Chapel Royal. 
Having studied the Italian composers, Purcell 
went from strength to strength in his composi- 
tions of all kinds : services and anthems for 
the Abbey, many of which arc still performed, 
dramatic and chamber compositions. He 
wrote many pieces for the organ and harpsi- 
chord, composed twelve sonatas for two violins 
and a bass, and his dramatic works include 
the music for Shakespeare’s Tempest and 
for Howard and Dryden's Indian Queen, 
the songs for Dry den’s King Arthur, and 
the miniature opera Dido and Aeneas. This 
latter work was composed for a boarding- 
school for young gentlewomen at Chelsea, and 
was performed by them, the composer himself 
taking pari. A well-known tune associated 
with, and possibly composed (or adapted 
from a folk lime) by Purcell is " Lillibullero.” 
The early death of this composer was a great 
national calamity. His choral style undoubtedly 
influenced that of Handel. He was buried in 
his beloved Abbey at Westminster, near which 
he was born. This is the inscription : 

Here lies Henry Purcell Esq. who left llus life, and is 
gone lo that Blessed place where only his harmony can 
he exceeded. 


LESSON 16 

The Eighteenth Century 

I N the 1 8th century European music devoted Music was regarded at this period as an 
its attention to the perfecting of form and abvStract art. Opera developed only incidentally, 
manner, to the achievement of a perfect and then upon formalised lines. Haydn con- 
style in instrumental music. The predominant structed out of the experiments of J. S. Bach’s 
influence was German and Austrian. Bach son, Carl Philipp Emanuel Bach, the new form 
and Handel, to begin with, were followed by of the symphony and sonata. Mozart, follow- 
Hadyn, Mozart, and Beethoven. The desire ing his lead, made even greater strides in the 
for clear musical thought and simplicity of organization of formal musical sounds. Beet- 
harmony led them to heights and depths of hoven stands in the middle, between the classical 
feeling that have seldom been reached since. composers and the romantic expressionists. 
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The influence of Italy upon ^ 
these German masters should 
not be forgotten. 

Scarlatti and Handel 

The year 1685 saw the birth 
of Domenico Scarlatti, George 
I^rcderick Handel, and .lohn 
Sebastian Bach. Domenico 
Scarlatti (1685-1757; was the 
son of Alessandro Scarlatti, and 
hence an Italian by birth ; but 
he spent most of his life at the 
Spanish court. His harpsi- 
chord sonatas arc among the 
most delighliul keyboard works 
of the 1 8ih century. Handel and 
Bach were born within a month 
of each other, the former at 
Halle, the latter at Tisenach. 

In boyhood Handel was dis- 
couraged from adopting a 
musical career ; Bach had the 
advantage of coming from a 
family who had long been GKORGK V 
established as professional (1685 1759). 

musicians. Handel was for 
most of his life a public ligurc, Eimland, com 
writing and producing Italian pcrrormance < 

operas for the London stage, with “ Kinald 
then turning (for tinanciai '^^^I752"liri 
reasons) to oratorio in I English 
and developing it into a national institution 
Bach had no such public career : he remained 
an obscure organist, or kappelmcistcr, in small 
German towns ; he held to and perl'ectcd the 
old polyphonic style which was already going 
out of fashion, and it was not until many years 
after his death that his work came gradually to 
be known and his greatness recognized. 


George Frederick 
Handel (1685-1759) 
made a great success of 
his operas in England. 
After study, travel, and 
work, both playing and 
composing, in Italy and 
elsewhere, he returned 
to Hanover in 1710, 
and was made court 
musician to the Elector 
('afterwards George J of 
England) ; but leave 
was granted him to visit 
England and in the same 
year he made London 
his home. Here his 
first opera, Rina! do, 
was produced at the 
Queen's Theatre, Hay- j 
market, in 1711, with 
enormous success, and 
in 171 3 he composed the 
first “ Birthday Ode " 
GKORGK FREDERICK HANDEL to English wOlds. In 

(1685 1759) His first opera was 1 71 4, with the arrival of 

produced at Hamburg in 1705. From r.mrop I H indel settlrd 

1710 imril his death he lived chiefly in LiCOrge I, I lanUU scttlca 

EnKland, composing and orKani/in{* the definitely in London, 

per tormance of many operas. be};inniiig and in 1720 the Royal 

with •• Riiiaido." After 1737 he pro- Academy, “ to secure a 

duced a number of oratorios, iiiilil in . . , 

1752 he became lot ally blind . constant supply o t 

operas by Handel,’* was 
founded in the Haymarkct, to be closed in 1728. 
He himself occupied the position of harpsi- 
chordist, equivalent to conductor m later times. 

But his losses on operatic productions were 
so tremendous, owing to difficulties with singers 
and rivals, that his operatic days were ended m 
1737, after a severe illness, and he began his 
immortal work of oratorio composition. The 



BACH AND HAYDN. John Sebastian Bach, left 
(1685- 1750), was born at Eisenach, Thuringia. He 
wrote a vast quantity of cantatas and other music. 
Franz Joseph Haydn, right (1732-1809), the son of a 
wheelwright, was born near Vienna. He wrote his 
great oratorio ** The Creation '' in 1798. 


Messiah, written in 23 days, was first 
performed in Dublin in 1742. Samson, 
Joseph, Judas Maccahacits, Susanna, Isratd 
in E^ypt, and others followed, his Iasi 
oratorio being Jephthah. Handel festivals 
were held at the Crystal Palace over a gieai 
many years from 1859. 

Bach 

Handel and Bach never met, although 
Bach made several attempts to see his 
famous contemporary. From a choirboy 
in L.iineberg, by way of a court appointment 
at Weimar, Bach, memlicrof a distinguished 
Thuringian musical family, became organist 
at Arnsladt. Here he wrote much of his 
sacred music, and later returned to Weimar, 
where he studied the Italian composers. It 
was at Leipzig, where he was cantor of the 
Thomas Kirchc, after 1723, that his settings 
for the story of the Passion, his Mass in B 
minor, and his grandest cantatas were 
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Bach was regarded in his own day 
as an expert player on the organ, and 
a learned musician. His compositions, 
written as they were for immediate, 
occasional performance in the small 
towns where he variously lived, were 
unknown, even in Germany, in his 
lifetime. But his music left behind it 
a tradition, and its revival after his 
death grew in importance, and to-day 
Bach is revered and loved as no other 
composer, except possibly Beethoven. 

Haydn 

The father of the symphony and 
string quartet, Fran/ Josef Haydn 
(17.^2-1809) was born at Rohrau, 
near Vienna. A choir boy at the wPn 
cathedral, he later held the position 
of director of music to Prince tours 
Esterha/y. His works — which arc 
very numerous — include 104 sym- 
phonies, numerous string quartets, sonatas, and 
divertimentos, and the oratorios The C/ cation 
and The Seasons. His style of orchestration 
had an inHuencc on the works both of Beethoven 
and of Mo/art. Haydn was remarkable for 
the geniality of his temperament and for the 
absolutely practical outlook he adopted towards 
music. Underneath the manners of a court 
musician Haydn showed deep human under- 
standing without ever appearing to be inquiring 
into the final causes of human happiness 



MO/.AR T ANO BEETHOVEN. WolfKang Amadeus Mozart, 
left (1756 91), was a musical infant prodigy, and hcforc he 
was ten he had been taken by his father on several concert 
tours in Egypt. T.iidwig van Beethoven, right (1770 1H27), 
spent most of his life in Vienna. His finest works were 
composed after he had become deaf. 

, and gifted with an inexhaustible strain of pure 
ation melody, and the classical spirit of the 18lh 
Lition century found m his works its perfect expression, 
oven In spite of his extraordinary industry, he was 
j for always poor, and he died of consumption at the 
' the age of 35. 

/ards 

:ourt Beethoven 

ider- Ludwig van Beethoven (1770-1827), born in 
iring Bonn, is often regarded as the link between 
iness classicism and romanticism in music. A 


oi sorrow. 

Mozart 

Wolfgang Amadeus 
Mo/art (1756-91), born 
at Salzburg, was an infant 
prodigy, travelling with his 
father as a professional 
pianist from the age of 6. 
The promise of his early 
genius was amply fulfilled. 
He established himself 
among the greatest operatic 
composers of the world, 
v\ith The Matrkif^e of 
Fifr at u. Do // G i o r a n n / , 
Cosi Jan Tntle, and 
The Maf^ic Flute. As a 
symphonist Mo/art was 
supreme ; equally, as a 
writer of concertos for solo 
instruments he had no 
rival ; in fact, he estab- 
lished the accepted form 
of the concerto for all to 
follow. His works include 
other compositions- in all, 
he wrote the prodigious 
number of 624. He was 



BEE mOVEN’S LIFE MASK. Taken in 
1812, if reveals the rujiKcd simplicity of his 
face at a period of great mental struggle 
during the comparatively unproductive 
years 1810-17. In 1818 he composed the 
tragic Hammerclavler Sonata 


man of great intellectual 
power, who inherited the 
classical mannci from his 
predecessors, he was also 
moved temperamentally by 
the stirrings of“ the human 
soul towards expression so 
characteristic of his time, 
represented by Goethe in 
Germany and Wordsworth 
in England. Beethoven’s 
aichiteclure in music 
remains grandly classical, 
but in his symphonies and 
later sonatas and quartets 
he plumbed spiritual depths 
untouched by composers 
before or since. Of all 
symphonists he is accepted 
as the master ; he wrote 
nine in all, the last of them 
having a choral movement 
to end It. He also com- 
posed one opera, Fnlclio^ 
several overtures, one ora- 
torio, numerous smaller 
works, and much chamber 
music. In addition to 
lessons from Haydn in 
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counterpoint, he took a few lessons 
in Vienna under Mozart, whose 
influence is seen in the younger 
composer's early works. Later 
on, Beethoven's genius completely 
asserted itself, and the third and 
last phase of his style is more 
seriously and deeply beautiful 
than ever before. His music is 
great and permanent because it 
was the utterance of a great and 
powerful mind, finding a true and 
sincere expression by creating, 
with heavy effort and search, its 
own proper musical language. 

Besides these Hve magnilicent 
composers there were other 
musical writers of note in the 
18th century. The operas of 
Christoph Willibald von Gluck 
(1714-87) arc more serene and 



THOMAS ARNE (1710 
7H) WHH born at Covent 
Carden, London: his first 
composition appeared in 
J733, He composed two 
oratorios, “ Abel ” (1755) 
and .ludifh ’ (1761). 


Russia. His great success, the 
comic opera II Matrimonio 
Segreto, is remarkable for its 
lively charm. 

The exalted position held by 
Handel in England wa.s the begin- 
ning of the foreign domination 
which obtained in matters musical 
for over a century in Britain. 
After the German compoicr's 
death Thomas Arne (1710-78) 
tried to carry on the Handelian 
standard, but failed in the grand 
style, though he left charming 
melodics, such as the settings for 
“ Where the bee sucks," and other 
Shakespearean songs ; he com- 
posed several oratorios, and the 
national air “ Rule Britannia." 
William Boyce (1710-79), begin- 
ning as a chorister at St. Paul's, 


less full of sparkling melody than Mozart's, but became organist at the Chapel Royal, and rank! 


as a reformer of the operatic stage in Paris, high amongst f^nglish composers of churef 


Gluck paved the way for the great composers music ; particularly beautiful and impressive 


who followed him. Afcesle, 
/phi genie en AulUk\ and 
Orphee are his best-known 
operas. 

Carl Maria von Weber 
(1786 1826) improved on 
Gluck’s ideal in his “ music 
dramas” Dct Ircischiitz 
and Oheran. He was 
essentially a composer for 
the stage, m the exciting 
and romantic traditions of 
his pciiod. His mlluencc 
was considerable, and his 
achievement would have 
been greater if he had not 
died so young. 

In Italy, Luigi Boccherini 
(1743 1805), of Lucca, was 
a noted cellist and com- 
posed some excellent 
chamber music. Domenico 
Cimarosa (1749 1801) was 
educated in Naples, but for 
four years held a court 
appointment in St. Peters- 
burg under Catherine 11 of 



GLUCK. His Alcestc,” “ Iphig6nie 
en Aiilido,'’ and Orphee '' did much to 
revolutionise Italian and French opera. 
A German (1714 H7), he lived Tor many 
> ears' in Paris, and around his work and 
(hat of his rival PiccinnI developed one of 
the most famous feuds in musical history. 


At^er i/u‘ pain/inf> hv J. ,V. Duple ssis 


is his anthem “ Oh, where 
shall wisdom be found?" 

Another composer who 
earned on the important 
liadition of cathedral 
music W'as William Crotch 
(1775-1847), and Samuel 
Wesley (176(S 1837) did 
much to promote a love 
of Bach in I ngland. The 
thief composers of the 
popular glees and catches 
of the lime w'erc Samuel 
Webbed 740 I8I6),K.J.S. 
Stevens (1758 1837), and 
Dr. .1. W. Callcolt (1761 - 
1821). Two notable song 
wj iters were Charles Dibdin 
(1745 1814), whose " Tom 
Bowling" and "Poor Jack" 
are best remembered out of 
his hundred sea songs, and 
WilliamShield(1748-1829), 
who wrote " The Wolf," a 
descriptive bass song, and 
was appointed composer to 
Covent Garden in 1778. 


LESSON 17 

The Romantic Period 

F ranz Schubert (1797-1828), born 27 years musical material he remained a classic to the 
after Beethoven, died one year after end. Despite his few years of life and the 
Beethoven’s death. To an even greater adverse conditions under which he had to corn- 
extent than Beethoven, Schubert was affected by pose, Schubert was very prolific with his works, 
the new nature-loving, expression-seeking ten- He was easily touched by sights and sounds 
dency of the age. But in his handling of his outside music, which led him to be very 
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responsive to lyric poetry. His 
natural control over musical forms 
made him' one of the greatest of all 
song-writers r in over 600 songs he 
never repeated himself or sank into 
mere formula. The Unfinished 
Symphony,” so universally popular, 
marks not Ihc closing of a career but 
the opening of new and original 
vistas in music, to be closed only 
by an untimely death. 



St'HUBfcRT, BKRI.IOZ, AND LISZT. Schubert (1797 
182K) — according to LIs’zt the most poelical musician who ever 
lived ~ suffered neglect during his short life. He brought to 
perfection the art of song construction. Hector Berlioz, centre 
(1803 69), Vrenrh composer of romantic overtures and sym- 
phonies, won the Grand Prix de Rome, 1830. Fran/ Liszt, 
right (1811 86), Hungarian pianist and composer of atmo- 
spheric *’ rhapsodies, settled In Weimar as conductor to the opera 
in 1849 and later directed the Academy of Music in Budapest. 


Berlioz and Liszt 

After Beethoven, symphonic and 
operatic music in the 19lh century 
both show a romantic trend, expres- 
sionism ruling over form. Instead 
of classical perfection, composers 
now aimed at communicating 
emotions and dramatic effects. In 
the realm of opera, this meant development 
with a wide-spreading influence, because ncvei 
before had the diama and the music been so 
closely allied. Programme music — in which the 
composer ” tells a story,” thus bringing in a 
literary, romantic interest, instead of being 
content with music as an ” abstract ” art 
was definitely created by Hector Berlioz (1803 
69), a fTcnch composer of remarkable if erratic 
genius, whose best-known works arc the opera 
Lc Troy CHS, an oratorio The Damnation of 
Faust, and the “ Pantastique " and “ Romeo 
and .liiliet Symphonies. Berlioz's contribu- 
tion to the development of the orchestra is 
without parallel in history. 

The Hungarian Franz Liszt (1811 86) was a 
virtuoso pianist, whose compositions, including 
ihe famous “ Rhapsodies Hongroises,” arc of 
great originality and em- 
body descriptive passages 
and atmospheric efTccls. 

Lis/t, with his keen sense 
of the texture of sound, 
further developed the 
romantic programme 
piece. 

Wagner 

But musical romanti- 
cism was carried to the 
peak by Richard Wagner 
(1813-83) in his music- 
dramas. Wagner's music 
has a power of penetra- 
tion and a sure capacity 
for attracting popular 
attention unrivalled 
among all composers. He 
devoted himself entirely 
to opera, and his aim was 
to reform its structure — to 
combine acting, staging. 


music, and poetry in one work of dramatic fitness, 
instead of focusing on the musical composition. 

Inlluenccd by the earlier theories of Gluck and 
by Berlioz, Wagner’s inspiration was Beethoven, 
and this master’s development of instrumental 
music formed a basis on which Wagner freely 
cKperimented, liberating it from the conventions 
and traditional forms previously forced on 
operatic compositions. To attain complete 
succc.ss in the new structure, which Wagner 
called “ The Art Work of the Future,” required 
that the composer himself must equally combine 
all the arts, Wagner, the great musical genius, 
wrote libretti which, in comparison with the 
magnificence and subtleties of his music, were 
ordinary ; and though much of his stage 
direction was an immense improvement on the 
old methods of production, it remained forced 
and stilted, in his later 
operas, e.g. Tristan and 
Isolde, the musical side 
is emphasised and the 
dramatic appeal lessens. 

After years of hard 
struggle and work along 
standard lines, his first 
opera to be produced was 
Rienzi (1842), refused 
m Paris, but accepted in 
Dresden. Next year there 
followed The Flying 
Dutchman, The idea of 
the latter opera, with its 
wonderful tone pictures 
of storm, came to him on 
a tempestuous voyage in 
a sailing ship. Tann- 
hduser (1845), at first 
a failure, was followed 
by Lohengrin^ The 
Mastersingers of Nurem- 
berg, and Tristan and 



SUPREME CREATORS OF MUSIC- 
DRAMA. Wilhelm Richard Warner, left 
(181.3-83), wus born in Leipzig. He passed 
twelve years In exile, owing to political up- 
heavals in Germany, and after his return he 
was relieved of financial stress by a pension 
from Ludwig of Bavaria and settled in Bay- 
reuth. Giuseppe Verdi, right (1813 '1901), 
born near Dusseto, won supremacy as leader 
of the old school of Italian opera, and after- 
wards of the new. 
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MASIERS t)F ROMANTIC MOVEMENT. Melldt.-I^s•lhn, 
(IH09 47), achieved Immense popularity during his lifetime : 
his incidental music is among the best ever written. Schumann, 
centre (1810 56), ranks with Schubert in the beauty of his songs. 
rii(»pin, right (1810 49), occupies a unique position in the world 
of music as a pianoforte composer. 


sense arc 
Othello. 


Isolde. Wagner's struggles to impose his 
revolutionary operatic theories continued, and 
his health was almost on the point of succumb- 
ing to the strain, when Ludw'ig II, king of 
Havana, invited him to complete his work in 
Bayreuth and with a pension. 

The theatre at Bayreuth, where periodical 
Wagnerian festivals have been held, was built 
on lines suggested by him, and opened in 1876 
with The Ring of the Nihe/iing. a cycle of four 
0[ycriis - Rhine gold, The Valkyrie, Siegfiied, 
and The Twilight of the Gods. In 1882 the 
first performance of Parsifal was given there. 
1'he influence of Wagner on both opera and 
symphonic music has been so immense that only 
of late years have composers begun to free them- 
selves from romanticism, and a reaction towards 
the classical in composition has set in. 

Verdi 

Wagner’s greatest contemporary in opera, 
born in the same year, was the Italian composer 
Giuseppe Verdi (1813-1901 ). His earlier works 
owed 'something to Bellini, and continued the 
Italian tradition. Ernani, produced in Venice 
in 1844, achieved a success, and numerous 
operas followed, among 
which Riga le t to , II 
T r o V a t o r e , a n d L a 
Traviata scored triumphs 
but they are conventional 
in type. All belong to the 
Italian opera school, from 
the conventions of which 
Verdi, after much study and 
long abstention from out- 
put, broke a wav in A\da 
(1871), and in Othello— 
both of which operas show 
Wagnerian influence, a 
complete change in Verdi’s 
method. In the last of his 
operas, FalstaJJ\ com- 
posed at the age of 80, both 
orchestration and stage 


as brilliant as in 

Two earlier operatic composers 
of note were the German Jew 
.lakob Meyerbeer (1791 1864) 
and the Italian G. Antonio 
Rossini (1792-1868). While still 
a child Meyerbeer began his 
career as a brilliant pianist. He 
attained fame as a composer after 
study in Italy, with the produc- 
tion of his operas Robert the 
Devil and The Huguenots. 
Though severely criticised by 
Wagner for his sacrifice of art to 
artificiality, Meyerbeer won great 
popularity throughout Turopc, 
even eclipsing his contemporary, Rossini, 
whose best-known works, among his twenty 
operas, are The Barber of Seville and WdHatU 
TelL and, among his religious composition^ 
his Stahat Mater, first sung as a whole in 18421 
Operas of lighter texture were composed by\ 
Auber {Masaniello) Bellini {Norma), Donizetti \ 
{The Daughter of the Regiment), Offenbach ' 
{Tales of Hoffmann), and Humperdinck {Hansel 
and Gietel). 

Smetana 

The romantic movement led to a strong 
nationalist feeling in some countries, the most 
important of them being Bohemia and Russia. 
In Bohemia the most striking figure was 
Bedrich (Frederick) Smetana (1824 84). After 
a varied musical carcei Smetana returned to 
his native Prague as director of the national 
opera, and pioduccd there his popular comic 
grand opera The Bartered Ihide (1866). His 
cycle of symphonic poems “ My Fatherland," 
and his quartet “ From My Life," arc landmarks 
in 19th-century music. 

Apart from opera, the romantic spirit found 
expression m the compositions of the Germans 
Felix Mendelssohn- 
Bartholdy ( 1 809-47), Robert 
Alexander Schumann (1810 
56), and Johannes Brahms 
( 1 833 97) ; the Pole Frederic 
Francois Chopin (1810 49); 
and the Bohemian Antonin 
Dvorak (1841 1904). 

Mendelssohn (Bartholdy 
was his mother’s name) pro- 
duced an immense quantity 
of music in a very few years; 
all kinds except opera — 
from the oratorio Elijah 
and the incidental music 
for A Midsummer Night's 
Dream to the simple piano 
pieces which he called 
" Songs Without Words.” 



BRAHMS AND DVORAK. .lohanne.s 
Braihni.s, left (1833 97), most in- 
tellectual of German 19th-century com- 

E osers, was born at Hamburg. In 1872 
e settled in Vienno. Here he intro- 
duced to the musical public the work of 
the Bohemian composer Antonin Dvordk, 
right C1841-1904). 
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Chopin and Schumann, defi- 
nitely romantic yet perfect in 
their way, are seldom solemn and 
ponderous, but arc often full of 
deep feelings. Chopin created a 
new style of piano composition 
— many of his lovely harmonics 
are built up on the rhythm of 
Polish national melodies. 
Schumann's fertile imagination 
and originality enabled him to 
bring a freshness to his work, the 
unconventionality of which 
delayed the recognition of his 
genius. 


Brahms and Dvorak rCHAiKO^ 

Johannes Brahms (1833-97) ''**“*^' 

was a typical product of 19th- 
century German romanticism. ** Europeanii 
But he was by temperament a contemporar 
Nordic, not a Southerner, and he '"^^Russfan 
avoided thus all emotional excess 
and all the temptations of his age towards 
expressionism and literary pictorial ism. His 
musical instinct was, indeed, that of the pure 
classic, who seeks the expression of his ideas 
rather through perfection of style and restraint 
of phrase. 

Brahms is never cold, but in technique he has 
the detachment of a great master. He excelled 
m the larger forms of chamber music, wrote four 
symphonies which have won a place second only 



TCHAIKOVSKV (1840 
O.t), whose symphonies and 
ballet music enjoy world- 
wide popularity, was more 
Europeanised than his 
contemporaries : he was less 
influenced hy his own 
Ru.sstan folk-idioms. 


some of his compositions before 
he had met him. Dvorak was a 
prolific composer, a singer of 
numerous melodies, which were 
tinged with his native Czecho- 
slovak colouring. His Stabat 
Mater for chorus and orchestra 
made friends for him in England ; 
later, he went to America as head 
of a musical college, and there 
composed his “ New World " 
Symphony, in which some influ- 
ence of Negro songs may be 
found. Dvorak has a great 
following, keeping his place by 
the spontaneous simplicity of his 
melody. 






mjoy worm- u 

^ was more , ■ i r r y 

*’ than his In Russia, Life for the 
: he was less Tsar by Michael Glinka (1803- 
_ his own 5 * 7 ) Russian and 

-1 om . Ludmilla^ established a new 

tradition of national opera. A strong group of 
composers soon followed Glinka's lead : he had 
a firm vStylc allied to a sense of the picturesque, 
and was therefore a powerful leader, especially 
with his passion for his country's own folk song. 
A group known as “The Five" grew together - 
Balakirev. Cesar Cui, Borodin, Mussorgsky, and 
Rimsky - Korsakov. Balakirev (1836 1910), 

with his tone-poems “ Russia “ and “ Tamara," 
and his piano rhapsody “ Islamey," was the 
leader and master of (he group. 

Borodin (1834 87) is known for his opera 
Prince ff^or, his second symphony, and his 
string quartet. Mussorgsky (1839-81), most 
powerfully original of them all, lives on in his 
opera Boris Godunov. A revised version by 
Rimsky-Korsakov was first known outside 


to those of Beethoven, and in song-writing 
showed a natural lyricism that places him 
on a level with Schubert. His “Requiem" 
is much sung. Brahms was extremely 
interested in folk song, particularly that 
of Hungary and the East, and his style 
was influenced more by folk song from 
outside Germany than by any previous 
composer. 

Following the splendid lead of Smetana, 



Antonin Dvorak (1841-1904) worked his 
way from the position of a Bohemian 
peasant to that of a world-famous com- 
poser. His great start in life was given 
him by Brahms, who happened to read 


GREAT RUSSIAN COMPOSERS. Rimsky-Kor»aknv 
(1844-1908), whose portrait Is reproduced above from 
the painting by V. A. ScrofT, retired from the navy to 
devote himself to music. Borodin, left (1834-87), and 
Mussorgsky (1839-81), belonged with Rimsky-Korsakov 
to the Russian nationalist school of composers. 
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Russia, but Mussorgsky’s stark and power- 
ful original score later became available. 
Rimsky-Korsakov( 1 844-1 908) was perhaps 
the most accomplished of this band, hut 
not so strong in originality. His operas, 

Ivan the Terrible, Sfiow Maiden, Sadko, 
and Coq d'oi\ and his symphonic suite 
“ Scheherazade," continue populai with a 
public accustomed to the brilliance of the 
modern orchestra. 

Tchaikovsky 

Standing quite apart from this nationalist 
movement was another Russian com- 
poser of outstanding talents, Peter Tlyitch 
Tchaikovsky (1840 93). Russian in tem- 
perament, Tchaikovsky went to t uropean c 
models, from Mozart to the Italians, for f 

the basis of Ins style, and hardly used J 

Russian folk-idioms at all. A lonely, 
brooding, and melancholy man, he found 
release for his black moods in composing 
music which ranges from utter despair to 
brilliant hilarity and hysterical jov. Tchai- 
kovsky’s music wears its heart upon its sleeve 

Only parts of his operas are well-known (c.g. 
the Letter Song from Eugene Oncf'in), but his 
ballets Swan Lake, Casse Noisette, and Sleepinf: 
Beauty, his piano concerto and violin concerto, 
his Fifth and “Pathetic" (Sixth) symphonies- 
with their brilliant orchestration, their moodi- 
ness, and their sense of clTect - arc common 
property in Britain and America. He studietl 
in the conservatorium at St. Petersburg, estab- 
lished by Anton Rubinstein (1829 94), one of 
the finest pianists ever known. 

Cirieg 

Another composer of markedl> national 
idiom was Edvard Grieg (1843-1907). After 
some study in the conventional school of 



GRIFG AND RICHARD .STRAUSS. The music of 
Grieg, left (1843-1907), has a poetic lyrical quality, 
refleiTing the colour of his native Norwegian fiords. 
Richard Siraiiss. right (1864 1949), developed ingenious j 
orchestral effects. | 

Leipzig, Grieg found his native Norwcgiaii 
music through the teachings of that passionate! 
nationalist. Ole Bull, who toured the world , 
playing Norwegian meloilies on his violin, 
Cirieg had considerable success as a pianist, 
and as accompanist to his wife when she sang 
his songs. His music has melodic charm, a 
quaint ness of idiom, and the sadness of the 
fiords and mountains. It has always been 
popular in Fngland, especially his “ Lyric 
Pieces " foi pianoforte, and his two “ Peer 
Gyiit " suites. 

Bi/et, Saiiit-Saens.» Franck, Slraass 

In France, Gcorgc.s Bi/ct (1838 75) scored a 
huge success with his opera Carmen, which he 
did not live to sec, for he died a month or 
two after the first performance, at which it was 
unrecognized and a failure. Delicate, charm- 
ing, full of character and wit, Bizet’s music 
to EArlesienne and his " Children’s 



FRANCK AND SAINT-SAfiNS. A Belgian by birth, 
C6sar Franck, left (1822-90), lived most of his life in 
Paris. Camille Saint-Sa^ns, right (1835 1921), Is known 
to-day specially for his opera “ Samson and Delilah." 


Ciames" arc popular, and Carmen 
still holds the boards. Francois Charles 
Gounod ( 1818-93) had once an enormous 
public, not only with his opera Faust but 
with his church music. With all his gifts of 
melody and drama, the efieminacy of his 
music has not stood up to the test of time. 

Camille Saint-Saens (1835“192I) was 
one of the most generally gifted musicians 
of his lime. His fluency was astonishing. 
But he had not an intellect comparable with 
his talents, and he is known to-day through 
one or two symphonic poems, his opera 
Samson and Delilah and his piano 
concerto in G minor. 

A Belgian by birth, Cesar Franck 
(1822-90) lived most of his life 
in Paris, pursuing the somewhat lonely 
path of a church organist and teacher. 
He may be called the leader of French 
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romanticism ; serious, personal, and sincere, 
but rather heavy and mystical. His D minor 
symphony, “ Symphonic Variations ” for piano 
and orchestra, and violin sonata have won for 
themselves a firm place in the orchestral and 
chamber music repertory. 


Richard Strauss fl864'1949) followed in the 
train of Wagner, and produced some astonishing 
orchestral innovations in his tone-poems, “ Till 
Eulenspiegel,” “ Don Juan,” and “ Death and 
Transfiguration,” but his music rather closes a 
period than opens a door to a new one. 


LESSON 18 

Modern Music 


T he history of music in the 19th century is 
marked by the growth of the romantic 
spirit, and the dominance of the German 
tradition from Beethoven to Wagner. The 
reaction began in France in the 1890s, and led 
to a period of iconoclasm and experimentation 
that reached its height in the decade im- 
mediately after the First World War. This was 
followed by a phase of consolidation and more 
assured achievement. 

Emancipation of the Composer 

The most notable characteristic of the whole 
period has been the emancipation of the 
composer from the old-established rules of 
classical form and classical harmony. Modern 
music may be in any key, or no kc>, or several 
keys at once. No discord is considered lot) 
harsh for use ; no progression too irrational. 
With this has gone a parallel emancipation 
from the square-cut rhythms of the 18th and 
19lh centuries — in instances a return to the 
freer rhythms of plainsong and the Llizabethan 
madrigal, in others a lively experimentation 
with compound metres and even more complex 
rhythmic patterns. The reaction from the 
romantic ideal has also brought an au.siere 
avoidance of emotionalism and a return to 
contrapuntal forms characteristic 
of nco-classicism. 

Debussy 

The first outstanding composer 
in modern times to assert his right 
of freedom of speech and to 
maintain that right by the inherent 
greatness of his mind was a 
Frenchman, Claude Achillc 
Debussy (1862 1918). He has 
special interest because he was so 
intensely individual and personal, 
and at the same time he found a 
response to his questionings in 
many countries outside France. 

He had an absolutely certain car 
for the right expression of his 
moods. He worked on no theory, 
yet he set down, in sound, exactly 
what he intended to express. 

His career was always that of a 


composer, but he was much influenced by the 
painters in France of his day that powerful yet 
delicate Impressionist school who succeeded 
in putting into colour in a new way what they 
saw of the sun and the shadows through the 
atmosphere around them. 

Debussy's music is very luminous : the light 
shines through it. Bui the sun is not always 
blazing, and he is aware of the shadows. 
” L’Apres-Midi d’un Faune ” depicts the 
dreamy mood of a siesta. Debussy writes 
about clouds and the vague movements of the 
sea and a submerged cathedral, equally with 
more precise things like a carnival fete and 
the children’s toy- box, with “ The Golliwog's 
Cake-Walk.” Debussy was a seeker after 
peace and quiet beauty, stillness and shadows, 
but he was never negative. In his piano pieces 
he evolved a new keyboard technique, and he 
adapted to his own use the whole-tone scale 
(the scale that reads C, D, E, F|:, G|:, A|: 
[B 7 ], C), used by Dargomijsky in Russia a 
quarter of a century before him. 

The French School 

Another French composer, Maurice Ravel 
(1875-1937), lively and active, did not stand 
as Debussy did. In his music 
there is great delicacy, bui it is 
the delicacy of precision. The 
French school in music has a 
strong history behind these two 
leading masters. Faure, a writer 
of beautiful songs and chamber 
music, Dukas, known by his 
amusing piece ” The Sorcerer’s 
Apprentice,” Florenl Schmitt, 
Chausson, Albert Roussel, were 
followed by “ Lcs Six ” and others 
of a newer age. Of these, Arthur 
Honegger and Darius Milhaud 
( both born 1 892) made the greatest 
mark. In all modern French music 
cun be found much quick humour 
and bright colour and lightness 
of touch. 

Debussy was undoubtedly in- 
infiuenced by the Russian school 
of the mid-ceniury, and by Grieg, 
the Norwegian whose influence 


and ponder 



MAURICE RAVEL (1875- 
1937), a lively and active 
pupil of Eaurc, was influenced 
bv Ochiissy. 
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was perhaps greater than his own musical 
achievement. Out of Russia was to come 
also a new school of composers. 

^ITie Russian Influence 

In 1910, at the Russian Ballet of 
Diughilcv, there appeared a startling new 
work by a brilliant young composer 
named Igor Stiavinsky (born 1882). He 
was then 28, and the ballet was called 
The Firchiiil. It was followed by 

Pc t roach ka. The Rite of Spring, 
and Lcs Noee^ (1’he Wedding). 

Stravinsky as a composer has always had 
a magnificent technical skill. He uses 
that skill with gieat insight into the future 
and a complete disregard lor tradition. jkj 

In The Rite of Spring he shocked the 1c 

world With a hai baric splendour of clash- pj 
ing discord and savage rhythm. Alter 
the P^irst World War he turned his back * 
on the opulence of his early ballets and 
cultivated a more and more austere neo- 
classicism. Of this the chief landmarks have been 
“Oedipus Rck" (1926-7) to a Latin text by .lean 
Cocteau, the “Symphony of Psalms"' (1930), 
“Persephone'’ (1934), “Symphony in C“ (1940), 
and “Symphony in Three Movements’* (1945). 

In some ways Stravinsky's place in 20th- 
century music resembles Picasso's in painting. 
He has never been content to settle down in one 
successful style, but through every successive 
phase of experiment has always been in complete 
control of his medium. And he has always 
had a power of compelling people to listen : 
hence both his popularity and his influence on 
other composers. 

Scriabin ( 1 872-191 5) still has followers for his 
piano woiks, but his more ambitious tone- 
poems have not kept their once considerable 




STRAVINSKY ANIJ PROKOFIKV. Igor Stravinsky, 
left (born J8M2), had his ballet, The Firebird,’* 
produced when he was 28. This was follnv^cd by 
Petroiichka *’ and other brilliant works. Prokofiev, 
right (1891-1953), gained wide popularity in the 1940s 
with his ballet “ Peter and the Wolf.” 

public. Out of the Soviet regime a number of 
1 interesting composers have arisen. Shosla- 
3 kovich (born 1906) attracts particular attention. 
I, Prokofiev (1891-1953) charmed first with ballet 
I, (Chont) and opera (The Love for Thee 
I. Grantees), and then with his Mo/art-like 

“Classical Symphony," and his concertos. 

c Schonberg’s Influence 

^ Thctcndency of the centre of Europe has been 
^ very dilTcrcnt from that of the nationalists. 
^ They have, it seems, approached music ralhei 
' from the inside than from I he outside — from the 
^ problems of theory rather than the problems of 
eft'ect. Arnold Schonberg (1874 1951) was a 
is man of most powerful mind and strong 

individuality. He began as something of a late 
e romantic, in the manner of Wagner and Richard 



Strauss ; reaching a breaking point, he 
sought an outlet in the development of his 
own new chromatic theory of harmony. 
He discarded the traditional scales and 
key iclalionships, and worked out a 
system designed to treat all the 12 notes of 
the chromatic scale on an equal footing. 
In the note-row system these 12 notes 
are arranged in a particular order at the 
beginning of each work, and the whole 
of the music is thereafter derived fiom 
those nnies in that order. 

Schonberg’s influence has been very 
wide, his own achievement considerable, 
but whether his is the main stream 
of music or a backwater cannot yet 
be decided. His two most successful 


SHOSTAK(3 VICH AND SCHONBERG. Born in 1906, 
Shostakovich, left, attracted great attention by his 
symphonies and incidental music. Arnold Schonberg, 
right (1874 1951), developed his own new chromatic 
theory of harmony. His Influence has been very wide 
and his achievements considerable. 


disciples were Alban Berg (1885-1936), 
whose opera Wozzeck and violin 
concerto attracted attention all over 
the world, and Anton von Webern 
(1884-1945). 
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BAR'IOK and KODAlY. a composer of the front 
rank, Bela Bnrtok, left (1881- 1945), was an ardent 
student of Hungarian folk sonus, which he used as 
material for his compositions. His compatriot Zoltan 
Koddly, right (born 1882), shared with Bart ok in the 
study of folk music. 


is as a symphonist that he has reached his 
widest musical piiblic. He has written 
seven symphonies of great power, 
originality, and diversity. He shows an 
innate musical capacity for building a 
large structure by means of developing 
small phrases. Sibelius is a composer 
on a big scale : his command of the 
orchestra is unbounded, it seems, and yet 
he can use the simplest of material. 
Other well-known works of his are the 
“ Swan of Tuonela," “ F.n Saga," and 
“ Tapiola," all tone-poems based upon 
the rich folk lore of Finland. 

Late in the 19th century a new operatic 
composer arose in Italy who carried on 
some of Verdi’s success, Giacomo Puccini 
( 1 858 1924). Lie won enormous popularity 
with his operas Madame 
Tosca, La Boh^mc, and Gianni Sehicehi, 
A power of condensing his phrases was 
added to a subtle sense of colour and 


In Germany the chief figure after Strauss has 
been Paul Hindemith (b. 1895), who reacted so 
completely against the romantic tradition that 
he declared music to be merely a matter of 
craftsmanship. His best-known works are the 
opera Mathis the Painter, and the “ Phd- 
harmonic Concerto," which gives a bravura 
part to each department of the orchestra in turn. 
A Munich composer, Carl OrtT (b. 1895) 
attempted a return to popular appeal by avoid- 
ing all complications of harmony and elaborate 
melody, and building his works out of rhythmic 
repetitions of short simple phiases and figures. 

Hungarian Composers 

Hungary’s contribution has been mainly 
through three composers. Ernst von Dohnanyi 
(born 1877) is one of the most accomplished 
musicians of his time ; a famous pianist, he has 
written many charming pieces which hold the 
public. Bela Bartok (1881 1945) was a com- 
poser of the front rank. An ardent .student of 
his native folk song, he used it as material for 
his composition w ith something of the combined 
intellectual and emotional powers of a Beet- 
hoven. His compatriot Zoltan Kodaly (born 
1882) is equally sincere but of a more delicate 
and serene nature. 

Finland has produced a composer who stands 
higher in public favour as a great master than 
perhaps anyone else of his generation — Jean 
Sibelius. Born in 1865, Sibelius studied both 
at home and abroad, and since he was 32 has 
received a subsidy from the government to allow 
him to devote his whole time to composing. 
His works mount up to a very large number, of 
every class and kind. Some, of a lighter kind 
(like the theatrical “ Valse Triste," and the 
patriotic march-piece “ Finlandia "), have 
attained world-wide popularity. Of late years it 


characterisation, and enough of originality 
to interest without startling ; these and his 
melodic flow were the gifts that brought 
Puccini to the fore. Other 
well-known Italian opera 
composers arc Pietro 
Mascagni (1863 1945) 

{Cavallcria Rnsticana), 

Ruggiero Leoncavallo 
(1858 1919) iPafrliacci), 

and 1: r m a n n o W o 1 f - 
Ferrari (born 1876) (7'he 
Jewels of the Madonna). 

Italian composers outside 
the operatic tradition 
include Ottorino Respighi 
(1879 -1936), G. Francesco 
Mali pic ro (born 1882), 
and Luigi Dallapiccola 

(born 1904), a disciple of 
Schonberg. SIBEI.ILIS (b. 1865) 

A new nationalist ■'evyals rugged si rength 

A new nationalist grandeur in his 

school in Spain came in magnirieent sym- 

with Isaac AIbchiz (1 860- phonics. His tone- 

1909) ; al ter a career as a P™™* arc based on ihc 
■ j ^ j ir folk lore of Finland, 

pianist he devoted himself 

to composition on the basis of his national 
melodies. The delightful balance of picturesque- 
ncss and classical form won a permanent place 
for his “Iberia" suite and other piano pieces. 
He was a successful opera composer in his 
own country. Enrique Granados (born 1867, 
drowned by enemy action at sea 1916) was 
more modernistic in feeling ; so, too, is 
Joaquin Turima (born 1882). Undoubtedly 
the flower of the new Spanish school was 
Manuel de Falla (1876-1946). He showed in 
his music the hardness and brilliance of the 


Spanish temperament, the waywardness of 
their folk songs. 
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MASIKKS OF TUF: SPANISH IDIOM. AlbeAiz, 
len (1860-1909), lived long In London, and Paris as 
composer and pianist. Ilis work is nationalist^ In 
character, and he had a pronounced feeling for tradition. 
Manuel De Falla, right (1876-1946), also developed a 
national manner. 

The story of the modern English revival is 
perhaps the most fascinating in Europe, in 
barely half a century England climbed from a 
low level of achievement to the front rank, and 
is now able to place her composers on an equal 
plane with those of any country in the world. 

After the death of Purcell the stream of 
English music flowed but fitfully, kept in its 
course to a great extent by the traditions of the 
cathedrals. A new tributary seemed to appear 
in Sterndalc Bennett (1816-75), but the flow 
was insufficient. Arthur Sullivan (1842-1900) 
had great talents, but he endures to-day mostly 
as a composer of light opera — the Savoy operas 
with librettos by W, S. Gilbert (1836-1911). To 
the theatre he brought skill and care and 
musicianship of an unparalleled standard. 

It was with Hubert Parry (1848-1918) and 
Charles V. Stanford (1852" 1924) that English 
music began the ascent to a place worthy of its 
old traditions. Parry was a man of manifold 
abilities and unbounded energy. His life-work 
perhaps lay more m his untiring labours as 
director of the Royal College of Music in 
London than as a com- 
poser. Bui he produced 
one melody which to-day 
rivals the National 
Anthem in popularity — 

“ Jerusalem ” ; his songs 
and part-songs (especially 
“ Songs of Farewell ”) are 
much sung, and they had 
the effect of bringing 
English poetry and English 
music together again, 
more closely than they had 
been joined since Milton’s 
day. His oratorios arc 
still sometimes sung. The 
prolific Stanford also lives 
more to-day in his 
influence as a teacher. 


which was profound and far-reaching, and 
is indeed the foundation of the modern 
English school. With the English Parry 
and the Irish Stanford was associated a 
Scotsman, Alexander Mackenzie (1847- 
1935), principal of the Royal Academy of 
Music and a composer of distinction. 

Edward Elgar (1857 -1934), a violinist 
and organist, came to composing through 
unofficial and unacademic , channels. The 
English choral festivals gave him his real 
opportunity, and we owe to them his 
oratorios and cantatas, of which the most 
famous are the setting of Cardinal 
Newman’s poem The Dream of Gerontius, 
The Apostles and The Kingdom to Biblical 
words, and The Spirit of Enf(/and, The 
“ Enigma ” Variations preceded by some 
years his two symphonies, violin and violon^ 
cello concertos, and a group of chamber-mu.sij: 
works. Elgar was a composer of colour ; his 
designs are strong and plain, but his decoration 
of these noble lines is always vivid and imagin-1 
alive. A Roman Catholic, he had a strong’ 
strain of aspiration, and another of patriotism. 

Dame Ethel Smyth (1858 1944) achieved a 
compromise between academic and experi- 
mental forms. Her operas The Boatsmiin s 
Mate and The Wreckers won for her a unique 
place in musical history. Her finest work was 
possibly her Mass in D. 

Vaughan Williams 

The next big figure on the musical horizon 
is Ralph Vaughan Williams (born 1872), who 
succeeded Elgar as a recipient of the much 
coveted Order of Merit. Vaughan Williams is 
soaked in the spirit of the English countrysiide, 
in its song and dance and its native speech. 
His career as a composer began late in his life. 
After writing his energetic Sea Symphony ” to 
words by Wall Whitman, he studied anew for a 
short time with Maurice Ravel and thereafter 



DISTINGIJISIIED BRITISH COMPOSERS. Sir Arthur Sullivan, left 
(1842 1900), ivhose lyrical genius found expression In collaboration iwlth 
W. S. Gilbert in light ^ra. Sir Hubert Parry, centre (1848-1918), did 
much to bring about an English musical renaissance. He Is chiefly remem- 
bered for his oratorios and for bis choral song “ Jerusalem.” Sir Charles 
Stanford, right (1852-1924), wrote operas and many charming songs. Asa 
teacher of composition he was unrivalled. 
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ELGAR AND VAUGHAN WILLIAMS. Sir 
Edward ElRar, left (1857-1934), is famous for his 
oratorios and cantatas, includlnR “ The Spirit of 
England." Ralph Vaughan Williams, right (born 
1872), is soaked in the spirit of the English 
countryside. 



DELIUS AND HOLSr. Frederick Delius, 
left (1862-1934), a romantic composer, achieved 
magiiiiiccnt examples of nature-worship expressed 
in music, including " The Songs of the High 
Hills." Gustav Holst, right (1874-1934), was 
influenced by the old English composers. 


found his own native idiom, the true speech of 
English music. He has written five more 
symphonies (the “ London,’' the “ Pastoral,” 
and three without titles), several operas 
(including the Drover), and many 

miscellaneous works, from a piano concerto 
down to songs and folk-song arrangements, 
Frederick Delius (IS62 -I934) is in a niche all 
by himself. A romantic composer with a 
strong leaning towards impiessionism, Delius 
used the chorus almost as a new kind of 
orchestral instrument. “ Appalachia,” “ The 
Song of the High Hills,” “ On hearing the 
First C uckoo in Spring,” are examples of his 
nature-worship expressed in music 
Gustav Holst (1874 1934), of Swedish 
extraction, was influenced by the old English 
composers. His operas The Perfect Fool 
and At the Boar's Head contain beautiful 


in the shadows and half-lights of the com- 
plex orchestral texture. His choral writing, 
particularly ” Mater Ora Filium,” and ” This 
Worldc’s Joie,” for unaccompanied choir, is 
even finer, but is less frequently heard. 

.John Ireland (born 1879) is one of the few 
English composers of his generation with a 
natural gift for piano writing, shown in the 
Piano Sonata of 1920 and a number of 
shorter pieces. He is also an excellent song 
writer, with a sensitive ear for English poetry. 

Sir Arthur Bliss (born 1891) first came into 
prominence with his ” Colour Symphony ” 
in 1922, and reached an even wider public 
with his music for the H. G. Wells film 
Things to Come, and his ballets Checkmate 
and Miracle in the Gorhals. He became 
Master of the Queen's Music on Bax’s death 
in 1953. 


ballet music. He is best known for his The first English composer to achieve a 
orchestral suite ” The Planets,” but two of his genuine international reputation in the 20th 

choral works, “The Hymn of Jesus” and the century was Sir William Walton (born 1902). 
“ Ode to Death,” arc even more beautiful. From his early essay in humorous parody, 

Cyril Scott (born 1879) found a public in ” Faijade,” he turned to more serious work with 


Europe with his piano works. Frank 
Bridge (1879 1941) specialised in chamber 
music, as did Roger Quiltcr (1877-1953) 
in songs. Peter Warlock (1894-1930) 
has some claim to be called the greatest 
English song-writer since Purcell. Constant 
Lambert (1905-1951), critic and ballet 
conductor, was the first English composer 
invited to write for the Russian ballet 
of Diaghilev, in 1926, and he made a 
considerable stir with his choral piece, 
“ The Rio Grande.” 

Bax, Ireland, Bliss 

Sir Arnold Bax (1884-1953) stood a 



little aside from the main British tradition. IRELAND AND bliss. John Ireland, left (born 


He is best known for the orchestral tone 1879), with a natural gift for piano writing, is also an 


poems “ Tintagel,” and the “ Garden of 
Fand,” both rooted in a background of 
deep Celtic romance which is reflected 


excellent song writer. Sir Arthur Bliss, right (born 
1891), became Master of the Queen's Music in 1953. 
He first came into prominence with his ** Colour 
Symphony " in 1922. 
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WAL'f’ON, BAX, ANO BRITTP^N. Thu first English composer to achieve 
a genuine international reputation in the 20th century was Sir William Walton, 
kTt (born 1902). Sir Arnold Bax, centre (1884-1953), is best known for his 
** Tiiitagcl and “ The Carden of Fiiud.** Benjamin Britten, right (born 
1913), hud his first opera, “Peter Grimes,’* produced in 1945. 


the overture “ Portsmouth Point.” Then fol- 
lowed the “ Symphonic Concerlunte ” for piano 
and orchestra, the Viola Concerto, the 
magnificent oratorio Belshazzar's Feasts the 
first Symphony (1935-36), and the brilliant 
but more lyrical Violin Concerto. 

To Walton’s generation belong Edmund 
Rubbra (born 1901), a natural symphonic 
writer with a closely wrought contrapuntal 
style ; Lennox Berkeley (born 1903), whose 
clarity of style and delicacy of harmony reflect 
his Parisian training ; Alan Rawsthorne (born 
1905), who seems to be at his best in the shorter 
forms and smaller instrumental combinations ; 
Michael Tippett (born 1905), best known for the 
secular oratorio A Child of Our Time ; 
Elisabeth Lutyens (born 1906), and Humphrey 


Searle (born 1915), who 
are the chief British 
exponents of Schonberg’s 
twelve-tone system. 

Benjamin Britten (born 
1913) first made his name 
with a scries of works 
(often centred round the 
tenor voice of Peter Pears) 
which appeared in the 
early years of the Second 
World War. They in- 
cluded settings of J3onne’s 
“Holy Sonnets,” of 
Michelangelo’s sonnets, 
of Rimbaud’s “Illumina- 
tions,” and of a group 
of well-known English 
poems in the form of a “Serenade for Tenor, 
Horn, and Orchestra.” In 1945 his first! 
opera, Peter Grimes, was produced at the ' 
Royal Opera House, Covent Garden. It was 
not only an immediate success, but it also 
opened the way for a remarkable revival in 
British opera. 

To this revival, Britten contributed two small- 
scale works, The Rape of Lucrecc and Albert 
Her ring, the charming miniature Let's Make 
an Opera, and two full-scale operas, Billy 
Biidd and Gloriana, Works by other 
composers which followed at Covent Garden 
include The Olympians by Bliss, Pilgrim's 
Progress by Williams, Troilus and Cressida 
by Walton, Nelson by Berkeley, and The 
Midsummer Marriage by Tippett. 
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I I is generally agreed that the only practical 
way to learn to play a musical instrument 
with anything approaching professional 
skill is by direct individual tuition. Many pri- 
vate music teachers give lessons in piano, oigan, 
violin, and cello playing, and in singing, and 
this system of private tuition is the basis of 
both professional and amateur music making. 
Teachers for other instruments are fewer. 

During the last 30 years or so there has been 
a steady increase in the attention paid to music 
in schools. Much of this tuition is based on 
singing ; but many schools encourage the use 
of instruments at all stages. Percussion bands 
are popular in the youngest classes, and recorders 
among older children ; in secondary schools 
there are sometimes brass or militao' bands and 
small orchestras. Besides the making of music, 
musical appreciation is being taught in schools 
and in adult education classes ; for this, 
gramophone records and B.B.C. broadcasts 
are invaluable adjuncts. 



MUSICIANS IN THE MAKING. Percussion 
bands are popular Jn the youngest classes at many 
schools. Witness the seriousness with which 
these budding muSicians apply themselves to the 
manipulation of drums, cymbals, and triangle. 
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A more intensive musical education is avail- music, including the playing of all recognized 
able for selected boys in the choir schools musical instruments, sipging, conducting, and 
attached to a number of cathedrals and other composition. 

ecclesiastical establishments. This was for The Associated Board of the Royal College 
centuries the normal mode of entry into the and the Royal Academy conducts local examina- 
musical profession. Since medieval times the tions both in Great Britain and overseas, and 
universities have granted degrees in music awards diplomas which include the well- 
which were, iind still are, the recognized prelude known L.R.A.M. (Licentiate of the Royal 
to a career as a cathedral organist. The Academy of Music) and A.R.C.M. (Associate 
traditional syllabus included a considerable of the Royal College of Music), 
amount of textbook harmony and counterpoint, Students from the four main colleges and 
and called for formal compositions within the from municipal colleges in the large towns 
academic rules. During the 20th century the become teachers of music cither in schools, 
requirements have been progressively liberalised, in the colleges, or in a private capacity. Others 
and now include the kind of musical scholarship become orchestral players, and here the range 
which is concerned with the history of music is wide. There are the big symphony orches- 

and the interpretation and editing of early tras — the Royal Philharmonic, the London 

texts, and is called “ musicology." Symphony, the London Philharmonic, the 

Halle (in Manchester), the Liverpool, Birming- 
Musical Training Institutions ham, Bournemouth. Yorkshire, and Scottish 

Outside the universities the chief musical orchestras. There arc string orchestras of 

training institutions in Britain are the Royal national standing like the Boyd Neel Ochestra 

Academy of Music and the Royal College of and the .lacques String Orchestra, devoted to 

Music, both in London ; the Royal Manchester classical music. There are large numbers of 

College of Music : and the Scottish National small combinations which play light music. 

Academy of Music, in Cilasgow. These give There are theatre orchestras, and combinations 

tuition in the practice as well as the theory of formed for film and gramophone recording. 



THE LONDON SCHOOLS’ SYMPHONY ORCHESTRA summer vacation course is seen in session 
here. The orchestra is at practice at Archbishop Tenison’s Grammar School, Kennington Oval. Players 
taking part In the course are selected from a very large entry, membership of the orchestra for concert purposes 
is limited to 120, and eminent musicians coach each section. 
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For the amateur the two most highly organized 
fields of activity arc the choral societies and the 
brass bands. The two areas where choral 
singing has been most closely wrapped up with 
the life of the community arc Wales and the 
north of England. Welsh singing is famous, 
and the Huddersfield Choir has for many years 
ranked as one of the finest. in the world. 

The local choral societies support and foster 
the many musical festivals now held in various 
parts of Britain. These range from the Three 
Choirs Festival (Gloucester, Hereford, and 
Worcester), which dates from 1742, to small 
local activities of quite recent foundation. 

There is the Welsh National Eisteddfodd ; 
and there is a large number of other competitive 
festivals organized by the British Federation of 
Musical Competition Festivals, in which small 
choirs and amateurs of all ages compete. In 
contrast to these is the movement Tor non- 
competitive schools’ festivals fostered by the 
Schools Music Association. 

For at least a century and a quarter, amateur 
brass bands have been an important fcMturc of 
British musical life. They came to be organized 
as soon as devices were invented for producing 
chromatic scales on the brass instruments. 
The first that can be traced is the Stalybridge 
Old Band, 1814. It was not strictly a brass 
band then, because it contained flutes, clarinets, 
and bassoons, as well as trumpet, horns, bugle 
horn, serpent, and percussion ; but well before 
the middle of the 19th century the reed instru- 
ments dropped out. Other early combinations 
which have become famous are Besses o’ th’ 
Barn, Kingston Mills, Black Dyke, Wyke 
Temperance, and Leeds Forge. 

The first open contest seems to have been 

BOOK 

Cicnenil. Grove's Dictionary of Music and Musicians 
(9 vols ), ed. Eric Blom (Macmillan) ; The Oxford 
Companion to Music, Percy A. Scholes (O.U.P.) ; 
The World of Music, cd. K. D. Sandved (Wavcrley) ; 
Music, W. H. Hadow (O.U.P.). 

History. A History of Music, C. V. Stanford and C, 
Forsyth (Macmillan) ; The Growth of Music, H. C. 
Colics (O.U.P.) : The New Music, George Dyson 
(O.U.P.) : The Heritoge of Music (Essays on Great 
Composers), cd. Hubert J. F'oss (O.U.P.) ; Studies of 
Great Composers, C. Hubert H. Parry (Routledge) ; 
The Books of the Great Musicians, P. A. Scholcs 
(O.U.P.) ; Studies in Modern Music, W, H. Hadow 
(Seely, Service) ; History of English Music, E. Walker 
(O.U.P.) ; A History of Music in England, E. H. 
Fellowcs (O.U.P.) ; English Music, W. H. Hadow 
(Longmans) ; The English Madrigal Composers, E, H. 
Fellowcs (O.U.P.) ; Foundations of English Opera, 

FI. J. Dent (O.U.P.) ; Some English Symphonists, D. F. 
Tovey (O.U.P.) ; British Music of Our Time, A. L. 
Bacharuch (Pelican). 

Theory. Structure of the Musical Scale, John L. 
Dunk (Lane) ; The Structure of Music : an Outline for 
Student, i, R, O. Morns (O.U.P.) , Melody and Harmony 
for the Teacher and Student, Stewart Maepherson 
(Williams) ; Orchestration, C. Forsyth (Macmillan ; 
Stuincr Bel!) ; Orchestral Technique : a Manual 


organized by Sir Clifford Constable at a fete 
in the grounds of Burton Hospital, near Hull, 
in 1815. The first contest at Belle Vue, Man- 
chester, was held in 1853 ; the first at the 
Crystal Palace, London, in I860. Since then 
the brass-band movement has been dominated 
by the annual competitions. For many years 
almost all the music consisted of arrangements 
of classical pieces, operatic airs, popular songs, 
and military marches, in 1913 a scheme was 
started to improve the standard, by commission- 
ing test pieces from composers of note. In this 
way pieces by Elgar, Holst, Ireland, Bantock, 
Hubert Howells, Sir Arthur Bliss, and othcis 
have been added to the repertoire. 

The modern brass band consists of valved 
instruments and trombones up to 24 in number. 
Parts are written for soprano cornet, B flat 
cornets, fliigclhorn, tenor horns, baritones,, 
euphoniums, tenor and bass trombones, andi 
E flat and B flat bombardons. The result is 
peculiarly smooth and even silky ensemble,^ 
capable within its own range of a surprising 
variety of tone colour, and suited equally to 
the rousing brilliance of a military march and 
the sustained harmonics of a Bach chorale. 

The military band contains woodwind and 
percussion as well as brass instruments. It has 
its own repertoire of strictly military music, as 
well as a considerable range of adaptations. 
British military bands have held a high place in 
European esteem ever since the latter half of 
the 18th century. The army runs a school for 
bandsmen (the Royal Military School of Music) 
at Kncller Hail, Twickenham, Middlesex, 
The Royal Navy has a similar institution at 
Portsmouth. The R.A.F. does not train its 
own musicians, but recruits them direct. 
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M^MMYSWCAE, 


'Physical Geography is the explanation in general terms of the natural 
phemmiena whielu in differing combinations, make up the particular f^eography 
of the difterent regions of the world. As seen in this Course, if includes what is 
known about the position of the earth in space ; about the surface oj the earth and 
its nature, and how measurements are made on it and maps of it constructed ; 
about the weather conditions that affect the earth ; and about rivers, oceans, 
and glaciers and their behaviour. 

Knowledge of the underlying principles oj physical geography is a desirable 
preliminary to the study of Regional Geography, in VoL 2, and the Course 
which here follows is intended to give the student the necessary elementary insight 
into the subject. It is recommended that it should be read also in conjunction 
with the Course on Economk^ Geography in VoL 3. Fuller information on 
certain of the phenomena affecting physical geographv will he found in the Course 
on Geology in this volume. 
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PHYSICAL GEOGRAPHY 

LESSON 1 


The Earth and its Position in Space 


T he earth is a sphere, revolving round the 
sun. A familiar illustration of its 
spherical shape is that of a ship near a 
lighthouse set on a steep rocky coast : to an 
observer on the ship, the top of the lighthouse 
appears fiist. As the ship nears the coast, the 
whole of the lighthcnise and then the cliff down 
to the waterline gradually become visible. 
Another illustration is the circular shadow 
of the earth during an eclipse of the moon. 

If the earth were a true sphere, its equatorial 
diameter (a straight line connecting two points 
on the equator, and passing through the centre 
of the earth) w^ould be equal to its polar 
diameter (a straight line joining the north and 
south poles). But this is not so : the earth is 
slightly flattened at the poles. 

A pendulum clock is regulated by lengthening 
the pendulum (to make the clock go more 
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KAKTH’S MOVEMENJS. Hgs. 1-9. Illus- 
trating the plane of the equator and the ecliptic. 


slowly), or by shortening it (to make it go faster). 
In 1672 the French astronomer Jean Richer 
found that a clock which kept accurate time in 
Paris (49"" N. Lat.) lost two minutes a day at 
Cayenne (5® N. Lat.). Sir Isaac Newton 
explained in 1687 that this was due to the fact 
that a pendulum swings faster the nearer il is to 
the centre of the earth. As the clock lost time 
at Cayenne (in French Guiana), that place must 
be farther from the centre of the earth than 
Paris. This can be explained by the conclusion 
that the farther a place is from the equator, the 
.shorter will be the earth’s radius measured at 
that point. As a fact, the equatorial diameter is 
7,926 miles, 27 miles longer than the polarj 
diameter (7,899 miles), and the earth is really' 
spheroidal in shape. \ 

The earth has two principal movements : (I) 
it revolves round the sun once in a year and a 
few hours, moving in an anti-clockwisc direction ; 
(2) it rotates on its polar axis once in 24 hours, 
in a direclioii which can be described by .saying 
that the place in which you live travels east. 

The Ecliptic 

The earth’s path round the sun is not a ciicle 
but an ellipse, wMth the sun in one of the two 
foci, so that there will be a point of the earth’s 
closest approach to the sun (perihelion) and, 
six months later, the point of its greatest 
distance (aphelion). The ellipse is so nearly a 
circle that the dilfcrencc between the earth's 
distances from the sun at perihelion and 
aphelion is only about one-sixlieth of the greater 
diameter of the earth’s orbit. 

The only eflect of this difference on the 
climate is to make the summers in the southern 
hcmrspherc slightly warmer than those in the 
noi’thein hemisphere. It is the annual motion 
which really alfcets the climate. Not only docs 
It give those variations of temperature at 
dilfeient parts of the year, called seasons, but 
il also produces the varying relative length ol 
day and night at different times of the year. 

The plane in which the earth travels round 
the sun is called the ecliptic. If the earth's axis 
were perpendicular to the ecliptic, the plane ot 
the equator would always coincide with the 
ecliptic (Fig. I) ; no point of the equator would 
ever Ik above or below the ecliptic. This is 
not the case, as the plane of the equator is 
inclined to the ecliptic at an angle of 23 J'' 
as shown in Fig. 2. 

In order to get the conditions resulting from 
this quite clear, consider first what the conditions 
would be if the plane of the equator coincide 
with the ecliptic. These conditions are illustrated 
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The Earth and its Position in Space 


by the four left-hand diagrams ; the five on 
the right show the conditions arising from 
the inclination of 23 T' which has just been 
referred to. 

Assuming that the earth’s axis is perpendicular 
to the ecliptic, it must, when viewed, as it were, 
from above (Fig. 3), point directly at the 
observer, and the point on the earth’s surface 
nearest to him will be the North Pole, marked 
in the diagram by a dot within a circle. For 
present purposes it will suffice to examine only 
four positions of the earth on its annual journey 
round the sun. 

Fig. 5 is what may be called a side view, 
drawn in perspective. Both Figs. 3 and 5 show 
the same thing — that the sun, under the condi- 
tions being considered at pre.scnl, will always be 
overhead at noon to an observer on the ecjuator, 
and that the line on the earth’s surface dividing 
day and night will always pass through the poles. 


In position a of Fig. 5 only that half of the earth 
which is turned to the sun is seen, and is 
illuminated ; in position c only the other (dark) 
hemisphere is seen. The conditions shown, on 
a lar ger scale, in Fig. 7 would exist all the year 
round in the imaginary conditions which, for 
the sake of the argument, are being assumed. 

The right-hand diagrams illustrate the actual 
conditions, with the earth's axis tilted at 23A'', 
as shown in Fig. 2. A comparison of the 
position of the North Pole in Figs. 4 and 6 with 
that in Figs. 3 and 5 will make it clear that only 
in positions a and r, and only on two days in 
the year, will the dividing line between day and 
night pass through the poles, giving the condi- 
tions shown in Fig. 7, In position h the sun’s 
light travels beyond the North Pole, leaving the 
South Pole in the dark (Fig. 8). In position d 
the South Pole has daylight, while the North 
Pole IS in the dark (Fig. 9). 


LESSON 2 

Latitude and Longitude 


T he position of any place on the globe can 
be stated by naming its latitude and 
longitude. On any atlas map the lines 
drawn from west to cast are parallels of latitude; 
those drawn from north to south arc called 
meridians of longitude. 

In Fig. 10 are two pieces of paper, M and N, 
ruled in squares. On M is marked a point X. 
You can mark a point X’ m the same position 
on paper N by counting 5 intervals from A to E, 
and 6 intervals from E to X’. 1'hal is exactly 
what one does in tixing the position of a place 
on the globe by its latitude and longitude. I.X 
lepresents latitude north of AB, and AF repre- 
sents longitude east of the meridian AD, 

Parallels of Latitude 

The angle formed by the polar diameter and 
any radius of the equator is a right angle (W). 
Divide this angle into 9 equal parts (10 each), 
and produce the dividing lines to the surface of 
the globe. Through the ends of these lines 
draw circles round the globe, parallel to the 
equator. These are the parallels of latitude, 
and all points on any one of them will be the 
same distance from the equator, measured along 
the meridians passing through them. The 
larger a globe or map i.s, the more parallels of 
latitude can be drawn on it, at intervals of lO"", 
5'’, or even 1‘", and the more accurately can one 
locale a place in its correct latitude, cither by 
eye or by actual measurement between the two 
nearest parallels. Latitude is stated in degrees, 
minutes, and seconds, N. or S., from the equator 
(O'") to the two poles (90°), 60 seconds being 
equal to one minute, 60 minutes to one degree. 


In addition to the parallels of latitude drawn 
at varying intervals according to the scale of 
the globe or map, four others play an important 
part in connexion with the changes of the 
seasons, and the varying relative length of day 
and night. 

It has already been shown that the earth's 
axis is not vertical to the ecliptic but is out of 
the perpendicular by 231', with the result that 
twice during the year the sun is overhead at 
noon to an observer either 23. J" north or 23 J" 
.south of the equator. When this occurs, the 
sun appears to be m one or other of the con- 
stellations Cancer and Capricorn. Hence the 
two parallels 23 J"' north and south of the 
equator arc named respectively after these two 
constellations. 

When the sun is overhead at the equator, 
the dividing line between day and night passes 

D M o N 



LATITUDE AND LONGITUDE. Flp. 10. 
Showing principle of calculation as explained In 
this page. 
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PARALLEl.S OF LATITUDE AND MERIDIANS OF LONGI ITIDE. Fir. 1 1 . The parallels of latitude 
art‘ numbered north and south from the equator, which is 0. The meridians of longitude are numbered east 
and west of that of Greenwich, which is 0. CRight) Looking down slantingly on the northern half of the globe, 
rhesc two diagrams show only every tenth parallel and meridian. 


through the poles (Fig. 4). When it is overhead 
at one of the tropics (Figs. 8 and 9), that dividing 
line will pass through two points 23 from the 
poles. The two parallels of latitude drawn 
through these points arc called the Arctic 
(north polar) circle and the Antarctic (south 
polar) circle. 

Astronomical Observation 

The latitude of a place can be determined by 
astronomical observation. The Pole Star 
(Polaris) is a hxed star only li’ from a line 
continuing the earth's axis beyond the north 
pole. It IS at such an enormous distance from 
the earth that to two observers placed as far 
apart as possible on the earth, namely, at oppo- 
site ends of an equatorial diameter, it appears 
in the same direction. For the same reason, the 
1 i ’ referred to may be disregarded and the Pole 
Star taken to be exactly over the North Pole. 
To an observer looking north from any point 
on the equator, the Pole Star appears low down 
on the northern horizon. 

If he travels north, the Pole Star will appear 
to rise above the horizon, until, when he reaches 
the pole, it will be overhead. As the latitude of 
the North Pole is 90' , this means that the star 
has appeared to rise one degree for every degree 
of latitude travelled by our observer from the 
equator (O') to the pole (90’). Consequently 
the latitude of any place on the northern hemi- 
sphere can be determined by observing the 
height above the horizon, or “ altitude,” of 
the Pole Star. On the southern hemisphere, 
latitude is determined by similar observation 
of two stars in the constellation Southern Cross. 


Latitude indicates the distance of any place 
on the earth from the equator in degrees 
measured along a meridian. As it counts 
from the equator, 15' north latitude means 
the same thing whether on a British or on 
any other map. 

Longitude 

Longitude is the distance cast or west of any 
given meridian. As the number of meridians 
which it is possible to draw on a globe is 
theoretically infinite, to avoid confusion the 
meridian of the Greenwich observatory has 
been fixed upon by the countries of the world, 
with very few exceptions, as the meridian of 
0" of longitude, and distances are measured 
cast and west up to the meridian of 180 ’ on the 
opposite side of the earth. 

Look at any map in an atlas, and it is seen 
that the degrees of longitude are numbered in 
such a way (along the top and bottom of the 
map) that the figure ” ()' ” will fall on the 
Greenwich meridian, which is called the 
primary or standard meridian. 

All parallels of latitude, as well as the equator, 
can be divided into 360 degrees, so that although 
obviously the length of a degree of longitude 
becomes smaller the farther it is from the 
equator, the number will always be the same. 
This means that it is possible to measure 
longitude either along the equator or along a 
parallel of latitude. 

The daily rising and setting of the sun is only 
an apparent movement, produced by the 
rotation of the earth from west to east. An 
observer placed at Greenwich at noon will see 
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the sun due south of that point. Twenty-four 
hours later, at noon on the following day, be 
will again see the sun in the same direction. 
In 24 hours the earth, in making one rotation, 
has carried the observer through all the 360'^ 
of a full circle ; and*360'' in 24 hours means 15*^ 
in one hour, and r in 4 minutes. 


Greenwich time, or by means of a time signal, 
transmitted by cable or wireless, which tells 
the observer, to the fraction of a second, when 
it is noon, or any other time, at Greenwich. 
Longitude can also be determined by astro- 
nomical observations. 

The student may recall how the hero of 
Jules Verne’s romance Round the World in 


Greenwich Time and Local Time 

From this follows an interesting result. An 
observer at a place X, 15*" east of Greenwich, 
will see the sun in the soglh an hour earlier 
than the observer at Greenwich : when it is 
noon at Greenwich, it will be already 1 p.m. at 
X. At a place Y, 15® west of Greenwich, it 
will not be noon till it is already 1 p.m. at 
Greenwich. 

This explains what is meant by Greenwich 
time and local time, and the figures given will 
enable the student to work out for any given 
time at Greenwich the local time of any place 
of which he knows the longitude. Difference 
in longitude tells the difference of time. 

Fig. 12 is a map of the world on Mercator's 
projection. Along the top are given the 
longitudes east and west of Greenwich at 15” 
intervals. Along the bottom is local time at 
the various longitudes when it is noon at 
Cireenwich. 

Determining Longitude by l ime 

Difference of longitude tells difference in 
time ; and therefore difference in time will tell 
difference of longijude. If an observer at any 
place is in a position to compare local lime 
with Greenwich time, he can quite easily work 
out his longitude. 

This comparison can be made by means 
of a clock or watch (chronometer) which keeps 


Eighty Days nearly lost his bet because he 
forgot that by travelling from west to east 
he had gained a day. If he had travelled in the 
reverse direction, he would have lost a day. 
The explanation is as follows : 

Two travellers, A and B, start from Green- 
wich in opposite directions, to travel round 
the globe. They meet on a small island in the 
Pacific, situated on the meridian of 180®, 
when by Greenwich time it is midnight between 
a Tuesday and a Wednesday. Local time is 
noon (180® — 12 hours), but traveller A, who 
has come from the west, will call it noon on 
Wednesday (12 hours in advance of Greenwich 
lime), while traveller B, who arrived from the 
cast, will be equally certain that it is noon on 
Tuesday (12 hours behind Greenwich). 

In order that A may not gain a day (like 
Jules Verne's traveller), he must, on continuing 
his voyage, go back to noon on Tuesday, so 
that the 24 hours between Tuesday noon and 
Wednesday noon will appear twice over in his 
diary. Similarly, in order that B may not lose 
a day, he must go right on to noon of Wednesday, 
so that the period between Tuesday noon and 
Wednesday noon will not appear in his diary 
at all. 

International Date Line 

It should be added that the line (the Inter- 
national Dale Line) at which the captain of a 
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MERIDIANS OF LONGITUDE, Fig. 12. Map of the world on Mercator’s 
projection. Note how the (dotted) International Date Line is deflected to the 
east of New Zealand and Fiji and to the west of the Aleutian Islands. 


ship going round the 
world has to change the 
date in his log is not 
the same throughout as 
the meridian of 180® It 
is deflected to avoid the 
inconvenience that would 
arise if two islands within 
a few miles of each other 
had different dales. 

If each town kept to 
local lime, there would 
be confusion in the 
railway time-tables, and 
travellers would always 
be too early or too late 
for their trains. To avoid 
this, local time is 
arranged by zones. Great 
Britain, the Irish Repub- 
lic, Belgium, and France 
use Greenwich time as the 
basis of local time ; for 
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Germany, Switzerland, [taly, and Hungary, basic 
local time is that of 1 5 east of Greenwich (noon 
at Greenwich 1 p.m. in Berlin). In Canada 
and the U.S.A. there are five time-zones of 15' 
each, in which noon is respectively 4, 5, 6, 7, 
and 8 hours later than at Greenwich. Beginning 


with Great Britain in 1916, many countries have 
adopted measures by which local time is in 
advance of sun lime during part of the year. 
Calculations to determine longitude must be 
based on true local time (i.e. sun time) and 
not on “ summer time.'" 


LESSON 3 

What the Sun Does for the Earth 


I N the first Lesson of this Course it was 
explained how the distribution over the 
earth's surface of the light and warmth 
received from the sun is affected by the fad 
that the axis round which the earth rotates 
IS not vertical to the ecliptic, but is out of 
the perpendicular by an angle of 23 This 
was illustrated by diagrams showing the con- 
ditions at four points of the earth’s path round 
the sun. fdg. 13 illustrates those conditions 
for approximately the 2Isl day of each month 
of the year. As in Figs. 7, 8, and 9, the parallel 
lines represent the sun's rays ; the arrowhead 
indicates the latitude at which the sun is over- 
head at noon. 

The Seasons 

The four positions shown in diagrams 7, 8, 
and 9 refer to the days in March and September 
when the sun at noon is overhead at the equator, 
and to the days in June and December when it 
is overhead at noon on the tropics of Cancer 
and Capricorn respectively. It appears, then, 
that the two tropics represent the farthest 
latitude from the equator at which the sun is 


ever overhead, so that during the remaining 
eight months the sun is overhead at latitudes 
lying between the two tropics. This area, to 
which, as to the two parallels which enclose it, 
the term tropics can be applied, is marked in 
the diagrams by a light stipple. 

Solstice, from a Latin word signifying the 
standing still of the sun, is the time at which 
the sun, having reached the farthest point nortj 
or south of the equator at which it is ever over 
head, appears to stand still before turning 
back towards the equator. This turning back 
explains the meaning of the word tropic, which' 
is derived from the Greek word for to turn. 
The letters N and S in the diagrams refer to 
the northern and southern hemispheres. 

Two factors affect the amount of warmth 
reaching a given point on the earth's surface. 
The sun’s rays lose heat during their passage 
through the atmosphere. The longer that 
passage is, the more heat will they lose. Vertical 
rays, having the shortest distance to travel 
through the atmo>phcrc, will bring most warmth. 

When a heat-bringing ray strikes a flat 
surface vertically, it has a smaller area to warm 
than if it comes at an 
angle. Consequently 
that portion of the 
earth's surface will 
receive most warmth 
where the sun is over- 
head ; the farther away 
an area is from that 
point, the less will be 
the amount of warmth 
reaching it. 

If, as the diagrams 
show', it is winter in the 
northern hemisphere 
when it is summer in 
the southern, and vice 
versa, the same reversal 
will obviously apply to 
the intermediate seasons 
of spring and autumn. 
This brings one to a 
consideration of the two 
days in the year on 
which the sun at noon is 
overhead at the equator, 
these days being styled 
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SUN AND TUB. SItASONS. Fig. 13. The four sieasons arc determined 
by the latitude at which the sun is overhead at noon. In these diagrams the 
horizontal lines represent the sun’s rays. The stippled areas lie between the 
tropics of Cancer and Capricorn, the farthest latitudes north and south of 
the equator at which the sun is ever overhead at noon, a position marked in 
ihese diagrams by the arrows. 
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the spring and autumn equinox (-- equal night). 
For this purpose it must first be noted that 
the actual movement round its axis of the earth 
produces an apparent movement of the sun, 
which can be observed and followed any day, 
namely, that of rising in the eastern heavens, 
passing across the sky, and setting in the 
western heavens. 

The sun rises at or very near the east point 
of our horizon on the day of the equinox, 
when, on its apparent path round the earth, 
it has to traverse 180' in 12 hours. Omitting 
astronomical detail, it can be said that on the 
shortest day its path will be shorter, on the 
longest day it will be longer. Within these 
limits the sun will rise at a different point each 
day, so again the winter and summer solstices arc 
marked by an apparent standing still (solstice) 
and turning back (tropic). 

Day and Night 

The meridians in our pictures of the earth 
arc drawn at intervals of 15’, so that the sun, 
in its passage over one of these intervals, will 
be giving one hour's daylight to the earth. 
Our diagrams, being Hat, show only one 
half of the earth’s illuminated surface. Such 


diagrams cannot be used for ascertaining the 
exact length of day or riight on various dates, 
but they are sufficiently accurate to illustrate 
general principles. 

By counting the number of 15" intervals 
shown as illuminated, doubling that number 
(to include those not visible in the diagram), 
and remembering that the counting must be 
done along the parallel of latitude at which the 
sun happens to be overhead at noon, the 
student will now, with no further help beyond 
the diagrams themselves, be able to find the 
explanation of the following phenomena. 

1. Day and night on the equator are equal 
all the year round. 

2. Day and night are equal all over the 
globe on two days only, spring and autumn 
equinox. 

3. The summer solstice, both north and 
south, brings the longest day and shortest night. 

4. The winter solstice, both north and south, 
brings the shortest day and longest night. 

5. Twice a year day and night are equal 
within the polar circles, as they arc all over 
the globe. But once a year there is a 24-hour 
day, and once a year a 24-hoLir night, within 
each polar circle. 


LFSSON 4 

Distribution of Land and Water 


I N Lesson 3 it was explained how the actual 
movement of the earth produced an 
apparent movement of the sun, and how 
this resulted in distributing the sun's warmth 
over the surface of the globe in such a W'ay 
as to enable us to divide the year into certain 
periods, called the seasons. This would appear 
to show that the dislribution of the sun's 
warmth depends wholly on latitude, the areas 
nearest to a latitude at 
which the sun was over- 
head receiving most 
w^armth, while the farther 
away an area from that 
latitude the less warmth 
would it receive. Such, 
indeed, would be the case 
if the earth's surface were 
all land or all sea, without 
differences of height and 
depth. 

That the distribution 
of temperature over the 
globe is very considerably affected by circum- 
stances other than latitude can be made clear 
by a single example. The Strait of Belle Isle, 
separating Newfoundland from the southern 
end of the Labrador coast, is in the latitude 
of London. This means that the British Isles 


are in the same latitude as the coast of Labrador, 
which is generally icebound for several months 
during the winter. I'his and other similar 
instances are due to three circumstances : the 
irregular distribution of land and sea over the 
globe, ocean currents, and differences in height 
of the land above sea level. 

The total area of the globe has been calcu- 
lated at 1 97,0()l),000 square miles, of which 29 
per cent. (57,000,000) is land, the remaining 71 
per cent. (140,000,000) water, as illustrated by 
Fig. 14. That even this small amount of land 
is not in any way evenly distributed is apparent 
in two maps showing the hemisphere which has 
most land and that which has most water (icc 
Figs. 15a and 15b). 

Land and Water Hemispheres 

The land hemisphere contains Europe, North 
America, Africa, practically the whole of Asia, 
and most of South America ; in the water 
hemisphere are Australia, the eastern Archi- 
pelago, the Antarctic continent, and the narrow 
southern end of South America. 

As regards latitude, the dislribution of land 
is very uneven, as illustrated by Fig. 16, which 
shows (in black) the area of land in each of 
the 18 ten-degree zones from pole to pole. 
By far the larger proportion of l^nd (North 
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Ff^. 16. Distribution of land from pole to pole. The 
{greater proportion of it lies north of the equator. 


America, Europe, Asia, and North Africa) 
lies north of the equator ; to the south of 
that line, even Australia and the Antarctic 
continent do not suffice to rectify the adverse 
balance due to the narrowing, at their southern 
extremities, of South America and Africa. The 
vast extent of the southern ocean, especially 
between 40“ and 60^ south latitude, is shown. 

High Land and Deep Sea 

No Jess striking are the irregularities found 
in the earth's surface, and in the distribution of 
high and low land, and of deep and shallow sea. 
In Fig. 17 the seven continents are represented 
by seven circles. In each of these the black 
centre shows the area more than 6,000 feet 
above sea level. The white rim is land up to 
600 feet above sea level. The dotted area, 
within which stand the seven continents, is 
sea less than 600 feet deep. The broad, black 
rim surrounding the whole stands for sea 


more than 6,000 feet deep, amounting to 
more than half the total surface of the 
earth. Thus Fig. 17 brings out clearly 
certain characteristic differences in the 
physical geography of the separate 
continents. 

Fig. 1 8 is a hypso^raphic curve, showing 
the relative amount of land and water at 
various heights and depths. Starting 
from the gieatest measured sea depth 
(35,410 feet in the Pacific, off Mindanao), 
the curve rises sharply to what is really 
the main floor of the ocean. As this 
floor rises to a depth of only 6,000 feet, 
its slope again becomes steeper (compare 
also Fig. 1 7). At the 600 feet line is the so-called 
continental shelf (dotted in Fig, 17), in the 
shallow waters of which are carried on most of 
the world’s great fisheries, such as those in the 
North Sea and on the Newfoundland banks. 

The Greatest Height of Land \ 

Between sea level and 600 feet above it are 
the great lowlands, on which live a very larg^ 
proportion of the peoples of the world. The' 
slope steepens more and more as it reaches 
6,000 feet above sea level, to culminate in 
Mount Everest (over 29,000 feet), the greatest 
height of land. The six squares appearing on 
the right of Fig. 18 show the comparative area 
of land surface and sea floor at the various 
heights and depths referred to. The enormous 
extent of very deep sea is illustrated in this 
diagram. 

The diagrams in F'ig. 19 repeat in a different 
way the information contained in Fig. 17, so 



LAND HEMISPHERE. Fig. 15a. All the 
continents except Australia are contained, or 
almost contained, in this hemisphere. 


WATER HEMISPHERE. Fig. 15b. This 
bemiftphere comprises the greater proportion of 
the world’s oceans. 
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LAND AND WATER. Fig. 17. Seven con- 
tinently art: shown by circles. Dotted area 
indicates shallow seas : shaded ring, water of 
medium depth : broad black rim. deep seas. 

far as it refers to the six continents (i.e. excluding 
Antarctica). While taking no account of their 
relative sizes, it shows, for each continent, 
the proportion of land in each of the three belts 
of height above sea level ; up to 600 feet 
(white), 600 to 6,000 feet (shaded), and above 
6,000 feet (black). 


Continental Lowlands and Highlands 

Europe is the only continent of which more 
than half is lowland. This is accounted for 
by the plain of northern Germany and Russia. 
As this plain, especially in the west, is one of 
nature’s great storehouses of mineral wealth, 
with easy communications in all directions, 
the fact that northern France, Belgium, and 
central Germany from west to cast, together 
with part of the British Isles, form one of the 
world’s most densely populated and most 
highly developed industrial regions, is suffi- 
ciently explained. 

Asia has by far the largest proportion of the 
highest land (over 6,000 feel) in the shape of 
the belt of upland extending from Asia Minor 
eastward through Persia into central Asia, 
where it includes Tibet and the Himalayas. 
Asia’s proportion of lowland is small (only 



Africa has less) because a great part of the 
northern plain lies above the 600 feet line. 
This northern plain and the central tableland 
are sparsely peopled, but the dense population 
of the Ganges valley and of the river valleys 
and lowlands of eastern China helps to bring 
the population of the Indian sub-continent and 
China together to about three-quarters of 
Asia’s 1,290 odd millions. 

Africa is largely a plateau continent. Its 
percentage of lowland is barely one-quarter 
of that of Europe ; four-fifths of its area lies 
between 600 and 6,0(K) feet. African rivers, 
being mostly rivers of the plateau, descend 
sharply to the narrow coastal plain, so that 
their lower courses are much interrrupted by 
rapids, often within only a few miles of the 
coast. Africa's very high land is of small 
extent. Only Europe and Australia have a 
smaller proportion. 

North and South America do not differ 
much in the extent of their very high land, as 
to which they come next after Asia. South 


Europe Asia Africa 



N. America S. America Australia 



HElGHf OF LAND. Fig. I«>. Lp lo 600 ll. 
shown white ; between 600 and 6,000 ft. shaded ; 
over 6,000 ft. black. 


America has the larger proportion of low- 
land (Amazon Basin, Argentina). North 
America's plains, the prairies of Canada and 
the U.S.A., lie almost entirely above the 600 
feet line. Much of South America’s very high 
land lies within the tropics, but its elevation 
has a moderating influence on the climate 
and makes this region, for its height above 
sea level, very densely populated. 

Australia so far as its western half is con- 
cerned, IS another plateau, with well over half 
its area between 600 and 6,000 feet. The 
central lowland keeps its proportion of land 
between these two down to about three-quarters 
of that of Africa. Australia’s proportion of 
land over 6,000 feet is under one per cent. 
The highest summits are those of the Great 
Dividing Range, a mountain system in the south- 
east of the continent, where Mt. Kosciusko, 
in New South Wales, rises over 7,328 feet. 
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LESSON 5 

The Chief Factors in Climate 


T hf chief factors in climate arc the variations, 
at different times of the year, and in 
different regions, of temperature, atmos- 
pheric pressure, winds, and rainfall. Dealing 
with these four factors in the order given here, 
it can be shown how temperature affects the 
distribution of atmospheric pressure as recorded 
by the barometer. Pressure affects the direction 
and strength of the prevailing winds, which in 
turn arc responsible for the distribution of 
rainfall. 

Variations of Warmth 

In Lesson 3 it was seen that the amount of 
warmth reaching a particular area of the earth's 
surface varies according to the latitude at which 
the sun is overhead at noon. Were the earth’s 
surface all land or all sea, variations of warmth 
would depend on latitude only. But land is 
healed more quickly than water, because it is 
heated at the surface only. Water is heated 
more slowly than land, because the warmth 
spreads through the whole mass. Therefore 
land radiates more heat, because it absorbs less ; 
water radiates less heal, because it absorbs more. 
The result is that land cools fairly quickly and 
water cools fairly slowly. 

It is well known that climbers, balloonists, 
and aircraft pilots often suffer severely from 
cold at high elevations. Thus it is evident that 
temperatuie is dependent not only on latitude 


and irregular distribution of land and sea but 
also on height above sea level. 

Temperature is generally expressed on a map 
by means of isotherms, i.e. lines of equal warmth, 
drawn so as to connect all points having one and 
the same temperature, the lines being more or 
less numerous according to the scale of the map. 
By means of isotherms can be shown the tem- 
perature in a given region at any particular time, 
and the distribution over that region of the 
average temperature for a long or short period. 

Before drawing the resulting isotherms on 
the map, it will be necessary to introduce a 
rather important modification in the tempera- 
ture figures. If account were taken of sqch 
dilfcrcnces of temperature as exist between Ithc 
summits of the Himalayas and the plain of ^the 
Ganges, or between the plateau within ihe 
Rocky Mountains and the prairies lying castpf 
them, the map would be so crowded with deti^il 
as to be useless. 

Distribution of Temperature 

On average, temperature decreases by P 
hahrenheit for every 300 feel rise in elevation. 
If, therefore, to the temperature recorded by the 
thermometer at an elevated station, 1 ' K. is 
added for every 300 feet of its height above sea 
level, the temperature recorded at the station is 
con veiled or, to use the technical term, reduced 
to sea-level temperature. 


JANUARY 


ISOTHERMS 



Degrees 

Fahrenheit. 
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rip. 20. AVFRACK TFMFFRATURES over the earthVs .surface durine January. 
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rig. 21. AVERAGE A1 MOSPHERIC PRESSURE over the earth's surface during January. 


These reduced temperatures are those re- 
corded on our maps, and on which the isotherms 
are based. The linal result lakes the form of 
the two maps or charts, Figs. 20 and 20a, 
which show the mean, or average, temperature 
over the earth’s surface during January and 
.Inly. Needless to say, over the land, parti- 
cularly on mountains and high plateaux, the 
distribution of temperature at the ground surface 
will often be completely different from that given 


on these maps (Figs. 20 and 20a) as average. 

If temperature were dependent on latitude 
alone, the isotherms, the lines of equal tem- 
perature, would run round the globe parallel 
to the equator. The maps give a very different 
picture. In January (southern summer) and 
again in July (northern summer) the isotherms 
of 80 F. are closer together over the sea than 
over the land, which means that the hottest 
area is more extensive on land than at sea. For 
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Mg. 21a. AVERACiK ATMOSPHERIC' PRESSliRE cjmt the earth's siirrace iluring 


example, over the F^icilic Ocean there is no area 
with an average Icmperature of over 80 T., 
either north or south of the equator. Even 
mere nearness to the sea affects temperature in 
this way, as is illustrated by the cooler strips 
running south along the west coasts of South 
America and South Africa during the southern 
summer, and running north along the west 
coasts of North Africa and North America 
during the northern summer. 

C ontincnlal Isotherms 

North Africa, during its summer, provides a 
striking illustration of the conditions described. 
This land mass appears on the map as the most 
extensive area with this very high average tem- 
perature ; ofl' its west coast the isotherms arc 
so close together as almost to make the region 
of cooler air continuous from north to south 
over the Atlantic. 

When the areas with low temperature are 
considered, the same thing is noted. During the 
northern winter nearly half North America and 
more than half the immense area of Asia have 
an a\(prage temperature of below 32 ’ F. (freezing 
point). Between the two, under the moderating 
influence of the Atlantic Ocean, the isotherm of 
32^' F. IS bent so far north that all north- 
western Europe, nearly to the Arctic Circle, is 
included in the warmer area, with a mean 
temperature, for January, of over 32^" F. Note 
also how the isotherm of 32" F. turns sharply 
north along the coast of caslern Asia. 


A comparison of the facts stated here 
provides an illustration of what is meant 
by continental climate and oceanic climate 
respectively. Continental climate is characterised 
by extremes (hot summers, cold winters), because 
air over a land surface becomes hot or cold 
quickly. Oceanic climate is moie moderate, 
because air over the sea is warmed or cooled 
more slowly. 

Isobars 

The disliibution of atmospheric pressure is 
shown on a map by means of isobars, i.c. lines 
joining places of equal atmospheric pressure. 
As in temperature nnaps, isobars are more oi 
less numerous according to the scale of the map. 

1’he two maps or charts Figs. 21 and 21a show 
the average atmospheric pressure over the 
earth's surface (land and sea) for the months of 
January and July. Here again a correction has 
been applied to reduce the pressure readings to 
sea level. Thus the isobaric charts only show 
actual conditions correctly over the oceans — 
a point to be remembered when using them. 
Hot air is light and lends to rise ; cold air is 
heavy and presses downwards. As tempera- 
lure is observed by means "of the thermometer, 
so atmospheric pressure is recorded by the 
barometer, i.c. measurer of weight (of air). 
The small inset diagrams illustrate the effect of 
light and heavy air on the barometer, and serve 
to explain the meaning of the reference to inches 
appearing under the maps. 
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1.ESSON 6 

Winds, Tides, and Ocean Currents 


T he weight of the air and its pressure on the 
earth's surface vary within narrow limits. 
This pressure, as was explained in 
Lesson 5, is measured by the barometer, and 
under average conditions may be taken as 
equal to the pressure of a column of mercury 
just under 30 inches high. 

Air over a surface healed by the sun is 
warmed quickly over the land, more slowly 
over the sea. When air is warmed, it expands 
and rises, as docs the air in a chimney when the 
lire is lighted. If it rises, it must be lighter than 
it was before. Hence it exerts less pressure, 
and as it cannot support as large a column of 
mercury as it formerly did, the barometer falls. 
As hot air is light, so cold air is heavy and tends 
to sink. It can support more mercury than it 
could before, and the barometer will rise, 

rhese are the phenomena which the tw'O 
charts of atmospheric pressure, Figs. 20 and 21a, 
show for the whole surface of the globe, in the 
shape of the averages for the months of January 
and July. C'ompaiing the charts referring to 
the same month, the student will see how changes 
of temperature afl'ect atmospheric pressure. 

Atmospheric Pressure 

In January (northern winter) the cold areas 
of North America and Asia arc icprescnted by 
two areas of heavy pressure, with ureas of 
lighter pressure between them, because air over 
the sea keeps warm longer. In July (northern 
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DAROMETER. Fig. 22. ShowinK the 
principles upon which a barometer works. 

summer) the areas of light pressure are over the 
land, because air over the land becomes hot, and 
so light, more quickly than over the sea. 

In the southern hemisphere January (southern 
summer) shows very clearly how the heating of 
South America, South Africa, and northern 
Australia makes for light pressure over those 
regions, while the Pacilic, Atlantic, and Indian 
Oceans have corresponding areas of heavier 
pressure. Conditions are not quite so clearly 
marked in the southern hemisphere during July 
(southern winter), as the land areas arc com- 
paratively small and have not so .strong an 
influence as the vast land mass of Asia. 

Fig. 22, showing how a barometer works. 


indicates the connexion between atmos- 
pheric pressure and the direction of the wind. If 
the air rises over a certain area, winds will blow 
inwards towards the centre of that area, to take 
the place of the air which has risen. When the 
air over an area sinks, winds will blow outwards. 

If temperature and, consequently, pressure 
were influenced by latitude only, there would be 
winds blowing constantly from north and south 
towards the latitude at which the sun, being 
overhead at noon, warms (he earth’s surface 
most quickly and thoroughly. The irregular 
distribution of land and sea affects the distri- 
bution of temperature, and consequently of 
pressure also. It thus influences the direction 
of the prevailing winds, shown, again for 
January and July, in Fig. 23. 

Chief Centres of High Pressure 

For the sake of clarity, the chief centres of 
high pressure (maxima) and of low pressure 
(minima), from or to which the chief wind 
currents are directed, have been marked on lhe.se 
two maps. Winds do not, however, blow 
directly outwards or inwards from or to these 
points. Ihe earth's rotation causes them to 
be dcllcclcd to the right m the northern hemi- 
sphere, to the left in the southern. A north 
wind blowing towards the equator becomes a 
north-east wind, a south wind blowing towards 
the equator becomes a south-east wind. 

Origin of Winds 

The foregoing explanation should enable the 
student to trace the origin of the w inds shown in 
the diagrams as blowing regularly from the 
north-east in the Pacific and Atlantic Oceans 
north of the equator, and from the south-east 
in ail three oceans in the southern hemisphere. 
These arc the trade " winds, so called because in 
the days of sailing ships they were of paramount 
importance to traders on the great ocean routes. 
Over the vast expanse of the southern ocean 
which surrounds the Antarctic continent, the 
south-east trade winds become merged in the 
prevailing westerly winds, called, from their 
average latitude, the Roaring Forties. 

In the northern Indian Ocean conditions arc 
different, owing to the influence of the great 
land mass of inner Asia, which is very cold in 
winter and very hot in summer. In January 
winds come from the north-east, driven by the 
high pressure prevailing over a cold area, but 
in July they blow inwards to the region of hot, 
light air. These are the north-east and south- 
west monsoons respectively, features of the 
climate of the Indian sub-continent. Similar 
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phcnoniena occur in the western Pacific and 
along the west coast of Central America. 

The direction of the prevailing winds affects 
the distribution of the world's rainfall, which 
the maps show, not for two single months but 
for half the year in each case. A wind blowing 
inland over the sea ( see Tig. 24), especially if that 
sea is warm, carries moisture, which it will 
deposit as rain when it strikes high ground. If it 
has passed over dry land, it will be a dry wind 
and bring no rain. 


WINDS 


(July) 


The contrast is most marked in the Indian sub-^ 
continent. The north-east monsoon, coming 
from the cold, dry region of central Asia, 
carries no moisture. The lime when it is blow- 
ing is the country’s dry season. The south- 
west monsoon has been blowing over the warm 
Indian Ocean and brings to the Western Ghats 
and to the southern slopes of the Himalayas in 
particular, as well as to south-eastern Asia 
generally, some of the heaviest rainfall to occur 
on the earth's surface. 


RAINFALL 


(May- Oct.) 



® Maximum 
@ Minimum 


M Monsoon 
T Trade-Wind 


liciiilJ under 20 inches 20 to 40 inches Iover40inches 

Fig. 23. WINDS AND RAINFALL. Direction of the prevailing winds during January (top chart) and 

during July (lower chart). 
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Winds^ Tides^ and Ocean Currents 

The student should be able to 
find for himself other examples, 
as shown in the maps, notably 
the regions covered by the two 
great equatorial rain forests of 
South America and central Africa. 

The movement north and south 
of the areas of heaviest rainfall is 
due to the fact that the hottest 
area is north or south of the 
equator, to correspond with the 
northern and southern summers. 

High and Low Tides 

The ocean is in conslanl 
motion, in a number of ways. 

First there is the movement of 
the tides. These are closely 
associated with the phases of 
the moon. They are due principally to the Gulf Stream (or North Atlantic Drift), to which 

attraction of the earth's waters by the mass Great Britain and north-western Furopc owe 

of the moon, which has the effect of heaping indirectly their much milder climate than that of 

up the waters of the ocean at the point on other countries situated in similar latitudes, 

the earth’s surface on the line connecting the flows steadily from the Gulf of Mexico in a 

centre of the earth with the centre of the moon, north-easterly direction across the Atlantic. 

The point is constantly changing owing to the The Labrador current, which is partly respon- 

rolalion of the earth on its axis, and if the earth sible for the long, bitter winters of eastern 

were covered entirely by a film of water, the tide Canada, flows steadily southward between 

would sweep steadily round and round the Greenland and the east coast of North America, 

world in harmony with this rotation. But the In the northern Indian Ocean can be seen parti- 

intervention of land masses stops and deflects cularly clearly the effect of the prevailing winds 

the onward rush of the waters, and partly in setting up surface currents, for the north-west 

accounts for the differences in high and low tide 
at different places on what would be the line 
of the tide’s sweep if it were uninterrupted. 

Spring Tides 

Another factoi causing tidal variations is the 
atl raction of the sun’s mass for the earth's waters, 
which is similar to that of the moon, but, being 
farther away, is less powerful. When the point 
of the sun’s attraction differs from that of the 
moon, it has a counteracting effect, and there and north-east monsoon drift of January 

occur tides of reduced volume, called neap tides; changes, with the changing wind, to the south- 

whenthe two points approximate to one another, west and south-east monsoon drift of July, 

as they do at the time of full and new moon, But these surface currents affect the ocean to 
their effect produces the specially high tides a very small depth only. Below the surface are 

called spring tides. other currents, and about these and their causes 

much remains to be discovered. The relative 
Surface Ocean Currents salinity and density of the water, and its varying 

A phenomenon of great importance to warmth in different areas, certainly help to 

climate, and, in the days of sailing ships, to determine the direction of these deep water 

mariners, is illustrated in Fig. 25, namely, surface currents. Saltier, heavier water tends to flow 

ocean currents. These are caused by the wind, beneath lighter, less salt water — one result of 

which, acting on the surface of the sea, not only which is that the very salt waters of the Gulf 

causes ripples and waves but also, if continuous. Stream, after they have been cooled as they 

sets up regular currents, shown in the diagram move past Norway, are found at the bottom of 

in simplified form. the sea below the less salt waters of the Arctic 

Most of the surface ocean currents flow Ocean. In general, the deep sea currents are 

steadily all the year in the same direction — the cold currents flowing from the waters of the 

direction of the prevailing winds. The warm Arctic and Antarctic towards the equator. 



Cool Sea Warm Sea 


I'iK. 24. Diagram showing why some winds 
bring rain and others bring dry weather. 



SURFACE OCEAN CURRENTS. Fig. 25. A phenomenon of 
great importance to climate is .shown here in simplified form. 
The currents are regular if the wind is continuous. Most of the 
surface ocean currents flow steadily all the year in the same 
direction — the direction of the prevailing winds. 
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LESSON 7 


How Landscape Features Originated 


T his Lesson is devoted to a consideration of 
the more important of those surface 
features of the land, such as mo.^ntains, 
rivers, lakes, and glaciers, which not only form 
the landscape but play such an important part 
m influencing the distribution and mode of life 
of the human race. 

The stratified rocks, which cover so much of 
the earth’s surface, were originally deposited 
hori/onlally (Fig. 26), in the form of mud, the 
product of erosion, cariied into lakes and the 
sea by rivers, and sinking to the bottom in the 
still water. Jn the Grand Canon of the 
Colorado river the strata arc seen in their 
original hori/ontal position, easily distinguish- 
able by their various colourings. 

Evidence of the changes of level by which such 
tracts have now become dry land is of various 
kinds. Fossil icmains of sea or lake animals 
and vegetation arc found 
at quite considerable 
heights above present- 
day sea or lake level. 
Such a formation as the 
Roads of Glcnroy, near 
Ben Nevis, probably 
marks three successive 
positions of the shore of 
a lake. 

These changes ot level 
can be only very slow 
and gradual, and would 
not have produced the 
much diversified land- 
scape which the earth has 
to-day. There would 
have been no mountains. 
These features are due to movements of a more 
violent nature and are classified m to four 
types : folded mountains, block mountains, 
highlands of erosion, and volcanoes. 

Mountain Formations 

A characteristic example of folded formation 
IS that of the Jura mountains, along the Franco- 
Swiss frontier. The horizontal strata of which 
they consist now cover a much smaller area than 
formerly, with the result that they have been 
thrown into the shape of waves or folds by 
pressure in a horizontal direction. From time 
to time the earth’s crust has been thus affected, 
and more or less regular ridges have been 
formed (Fig. 27). Jf the force and extent of 
compression are very great, there may be an 
almost fanlike shape (Fig. 28), an example of 
which is on the shores of Lake Titicaca in 
South America. Most of the earth's greatest 
mountain systems the Himalayas, Alps, 



ITg. 26. Hori/.oiilal strata 



Fig. 27. Folded strata 



Fig. 2K. Fan-likc folding 


Carpathians, and American Rockies -were 
formed in this way, although other agencies, 
especially erosion by running water or ice, have 
been at work to shape their details and give 
them their present outline. 

Isolated Blocks 

The term block mountains is usually applied 
to a range which has been raised above the 
general level, or left standing as isolated blocks 
by the sinking of the surrounding country. A 
striking example is the Harz mountains, which 
not only overlook the great plain of northern 
Germany but are flanked by low-lying districts 
of smaller extent The earth movements whii^h 
bring about such formations often work violent|ly 



Fig. 29. Block Muuntuin Fig. 30. Rift Valley 


in a vertical direction, and are called “ faults." 
A mass of sedimentary rock, deprived of its 
foundations by the collapse of some great sub- 
terranean hollow, sinks down, leaving one or 
more blocks of strata in their original position 
as show n in Fig. 29. 

The great rift valley of Last Africa has a 
similar origin. Another example is the Rhine 
valley between Basle and Mainz (Fig. .^0). 
The geological formation of the highlands (the 
Vosges and Black t orcsl) for nearly 200 miles 
shows that the strata were once continuous, 
though now separated by a valley nearly 2() 
miles wide. 

Folded mountains may be worn down into 
rugged peaks and ridges by the action of run- 
ning water or icc. This action, when applied 
to undisturbed sedimentary rocks, will not 
perhaps produce such fantastic shapes as that 
of the Matterhorn, but in some parts of the 
globe the details of the surface features are due 
entirely to a former glacial covering. The 
English Lake District has been carved out of a 
block of sedimentary rock ”by the action of 
running water and ice, which removed the softer 
materials, so that the shape of the mountains is 
only partly due to their original structure. 
Norway is another region where the fiords — and 
the narrow valleys continuing them inland — 
owe their existence and shape to erosion. An 
example of an isolated block is Table Moun- 
tain, Cape of Good Hope, 3,582 feet high. 
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How Landscape Features Originated 


A bucket of water emptied on the side of a 
hill will take the shortest way it can find to the 
bottom. Jf the soil is soft, it will absorb all or 
part of the water. If it consists of hard rocks, 
the water will run over them, still taking the 
shortest possible way. The inequalities on 
any hill will not only give to the water a 
course winding from side to side to avoid 
obstacles but may also change its gradient, 
as the slope varies. 

The water from the bucket will exhibit on a 
small scale the phenomena observable in a 
mountain brook. It will run smoothly over 
ground of a regular slope ; it will form bends 
to avoid stones lying in its path ; a steep ledge 
will produce a waterfall ; should it find its way 
into a hollow capable of holding water, it will 
form a pool, in the same way as a river forms a 
lake. The river will not only take the shortest 
and easiest way it can lind, but will be con- 
tinually al work trying to make that way 
shorter and easier still. It docs this by erosion 
and deposilion. 

Mechanics of Krosion 

Lrosion signifies the wearing away of the 
banks of a river (lateral erosion), or the deepen- 
ing of Its bed (vertical erosion). Erosion is 
mainly mechanical, but if the nature of the 
rocks is suitable to such a process, they may 
actually be chemically dissolved, as happens 
with such materials as limestone and salt 
Whether mechanical or chemical in form, 
whethei working laterally or vcitically, erosion 
tends to lower the stream’s course, to make it 
easier and more diiect ; and just as rough 
fragments arc worn down by thj sea waves 
to the rounded pebbles of shingle beaches, so 
fragmenls of rock, large and small, rolled 
along by a stream not only become smooth and 
round in their passage but also help to wear 
away and smooth the ground over which the 
St I cam takes its course. 

The amount of material which a river can 
carry along with it depends on the volume of 
water and on the speed of its flow. The carrying 
power increases as the sixth power of the 
velocity : if the rate of How is doubled, the 
carrying power will be multiplied by 64, so 
that a stream able to carry a pebble weighing 
an ounce will, if its speed be doubled, be able 
to shift a stone weighing four pounds. When 
a mountain stream reaches level country, it 
begins to drop the debris brought from the 
upper reaches, because of the reduction in 
speed of its flow. 

Gradient of a River Bed 

While the wearing away of the banks tends 
to straighten a river’s course, the wearing 
down of the bed, also effected with the help 
of debris carried along, will gradually even 


out the channel and give it a uniform slope. 
The extent to which a river will be able to 
perform this grading must depend largely on 
the varying hardness of the rocks over which 
it passes. It is not to be expected that any 
river will have a perfectly uniform gradient 
from source to mouth. Particularly hard 
rocks may resist erosive action so successfully 
as to remain in the shape of small rocky islands 
or reefs in the river bed. An example of this 
is the iron Ciales through which the Danube 
passes from the plain of Hungary to the low- 
land region of its lower course. A river which 
approaches a uniform gradient is said to be 

well graded.” 

Deposition of Sedimciil 

If a river had a perfectly straight course, 
deposition of its debris would take place with 
perfect regularity throughout ; the larger frag- 
ments would be dropped liist, then the smaller 
ones, while the sand and mud would be carried 
dow'n to the mouth and even out to sea. A 
river with a winding course will have its swiftest 
current not always m the middle (as would 
happen with a straight course), but on one side. 
The current being swifter on the outside of 
a bend, that part of a river will be able to carry 
the sediment away, thus keeping its bed clear 
and Its channel deep. On the inside of the 
bend, in the more sluggish water, deposits of 
sediment collect. 

When a river overflows its banks and floods 
the surrounding country, the sediment which 
it has brought down from its upper reaches will 
be dropped by the comparatively sluggish 
water of the Hooded area outside the regular 
course. It is in this way that the Nile every 
year spreads over the surface of the land the 
silt brought down ftom East Africa. When 
a river finally reaches a lowland plain, it will 
be llowing too slowly lo carry any but quite 
small particles of erosive products. The 
dredging operations necessary in the lower 
reaches of such rivers as the Rhine, Idbe, 
Rhone, and others, are evidence of this. The 
m(>.st striking result of the carnage of sediment 
to the mouth of a river is seen in the formation 
of deltas like those of the Ganges and the Nile. 

Lake Formation 

Heavy rainfall or the sudden melting of snow 
in an upland area may so increase the volume 
of water in a river that in its course through 
level country it overflows its banks. When 
the water has had time to drain away, the river 
will return to its normal size and course. 
Under certain conditions this overflow might 
have been prevented from draining away. 
The temporary flooding would then have be- 
come permanent, taking the form of a lake. 
The large and small lakes dotted over the earth’s 
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surface owe Ihcir existence to a variety of 
causes. Three geological phenomena have 
brought into existence hollows capable of 
holding water. These arc erosion, deposition, 
and movements of the earth's crust ; lakes 
owing their origin exclusively to one of the 
three are somewhat rare. 

A lake formed by erosion can generally be 
recognized by the fact that it is completely 
surrounded by rather hard rock. When a 
river pasess over a bed of soft rock, this will 
be eroded more quickly, forming a hollow 
which must be filled before the river can pro- 
ceed on its course. Glaciers, too, gouge out 
hollows which may eventually form lakes. 

Dams and Lagoons 

Erosion by a river may take the form of 
actual chemical solution, and this occurs not 
only at the surface but also by means of under- 
ground streams, which easily dissolve such 
material as limestone and salt. Underground 
hollows arc formed, which ultimately collapse 
and, when tilled with water, become lakes. 
Often it is only the deeper portion of a lake 
basin which has been formed in this way. 

Deposition most frequently takes the form 
of a dam of sediment built across a valley 
or at its mouth, which may cither form a new 
lake or increase the extent and depth of an 
already existing rock-basin. In addition to the 
sediment carried by the streams, there is the 
debris brought down, in the form of moraines, 
by a glacier and deposited at its fool. Most of 
the Alpine lakes have been formed by the 
accumulation of glacier debris. 

Lakes formed by deposition in lowland areas 
frequently tike the form of lagoons, cut off 
from the sea by river deposits, or by the pro- 
ducts of sea erosion, transported by current 
and tide. Of this character are the lagoons 
of the, Adriatic coast between Ravenna and 
Trieste. The Norfolk Broads, though now 
mostly at some distance from the sea, were 


formed in this way, and some of them arc 
still within reach of the tide. 

Deposition may take the more violent form 
of a landslide extending right across a valley 
and so building up a dam. A view of the eastern 
side of Wastwater, in Cumberland, shows 
clearly how the screes of Scafell, which may be 
described as a permanent landslide, have 
altered the original shape of the lake. 

Lakes in the volcanic areas frequently take 
the form of crater-lakes. Lake Avernus, near 
Naples, was created in this way. 

The animal kingdom also plays a part in this 
work. The lagoon of a coral island owes its 
existence to the reefs built up by the coral polyp. 
Another lake-forming animal is the beaver, 
with its dam-building habits. 

Changes of Level 

Rift valleys are formed by the sinking of 
blocks of sedimentary rock. In the lower 
portions of such valleys water will naturallV 
accumulate to form lakes. The bcst-knowi\ 
example is the Jordan valley, the lowest portion\ 
of which is filled by the Dead Sea. Lake Baikal \ 
in Siberia is another instance of a lake formed \ 
by a geological fault, as are also Lakes Nyasa ' 
and Tanganyika, in AfVica. 

Very often the strata have been tilted to form 
the furrow in which the waters of the lake have 
collected, as in the case of Lake Titicaca in 
South America. The great lakes of North 
America were probably formed (at least partly) 
in this way, though here, in old shore-lines 
(once horizontal, but now lilted), is found 
evidence of earth movements since the lakes 
originally formed. 

Changes of level over large areas may also 
lead to the formation of lakes. The Caspian 
Sea and the Sea of Aral, now' inland drainage 
areas, were once part of the sea, since cut off by 
a rising of the land. The whole of the shores of 
the Caspian, as well as part of the bottom of the 
Aral Sea, lie below the general ocean level. 


I.ESSON 8 

Volcanoes of To-day and Yesterday 


A COMMON theory as to the immediate cause 
of volcanic action is that cracks in the 
earth's crust admit the sea to the earth's 
intensely hot interior, explosion being brought 
about by the sudden formation of vast quan- 
tities of steam. This theory leaves two things 
unexplained. First, there are some volcanoes 
at a considerable distance from the sea, such as 
Mt. Teleki and Ml. Kirungo, near Lake Rudolf 
in East Africa, and Koh-i-Tafdan in eastern 
Persia. Secondly, there are considerable 
stretches of coast without volcanoes. 


This theory is therefore now' authoritatively 
regarded as erroneous, and the immediate cause 
of a volcanic outburst is sought rather in such 
occurrences as the development of gas or steam, 
due to the cooling of molten rock, or to the 
mechanical pressure exercised by the collapse of 
some great subterranean hollow filled with 
molten matter. The simplest way of defining 
a volcano is to describe it as a hole in the 
earth’s surface through which molten matter is 
thrown up. But there is considerable variety in 
the phenomena which accompany the eruption. 
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Volcanoes of the type of Mt. Vesuvius seem 
to follow a regular programme, beginning with 
warning earthquakes. The liberation of gas 
and steam is then followed by the throwing up 
of ashes» accompanied by rain and sometimes 
thunderstorms, and concluding with a generally 
quiet and steady outpouring of lava. 

Vesuvius was believed to be extinct till a.d. 
79, when the eruption in which Pliny the Elder 
lost his life overwhelmed Herculaneum with 
mud and Pompeii with ashes. The eruption 
of 1631 was even more terrible than that of 79, 
and destroyed two towns with most of their 
inhabitants. Since then the character of the 
mountain’s activities has changed. Eruptions 
of Vesuvius have been more frequent, but 
individually less alarming. 

Types of Eruption 

Mount Etna, the loftiest of Europe’s vol- 
canoes, came into existence as an island volcano 
close to the east coast of Sicily. By filling up the 
narrow strait with the debris of successive 
eruptions, it ultimately joined itself to the main 
island. Of 80 recorded eruptions, that of 1669 
was the worst, especially in the matter of the 
outpouring of lava. Vesuvius has one main 
crater, with a few subsidiary outlets scattered 
over its extensive surface. Ihe main crater of 
Etna has fallen in on one side, forming a gorge 
with steep sides, the Val di Bove, and eruptions 
now take place through small scattered craters, 
of which there arc nearly 200. Etna’s most 
recent destructive eruption was in 1928. 

The eruptions of Krakatoa (1883), between 
.lava and Sumatra, of Ml. Tarawera (1886), in 
New Zealand, and of Bandaisan (1888), in 
Japan, were quite ditFcrcnl from those described. 
They were really explosions— in the true .sense 
of the word of subterranean accumulations of 
gas and steam, which at Krakatoa and Bandaisan 
blew away a large part of the mountains in 
which they occurred, and then threw up vast 
quantities of rock fragments and ashes, but there 
was no lava. 

Lava eruptions, pure and simple, are rare. 
The best-known examples are the Hawaiian 


volcanoes, A characteristic Hawaiian eruption 
takes place without anything in the nature of an 
explosion. An enormous mass of lava, in a very 
liquid state, rises until it overflows the crater's 
edge, obliterating everything that lies in its path. 

Water-vapour and Sulphurous Cases 

A quite different phenomenon was witnessed 
at the eruption of Mt. Pelee, in the island of 
Martinique, French West Indies, in 1902. This 
ended, not with an outflow of lava, but with an 
avalanche in the shape of a cloud of water- 
vapour laden with glowing ashes, which rolled 
down the side of the mountain and destroyed 
the town of St. Pierre. 

A more recent volcano, Pariculin, in central 
Mexico, appeared as a plume of smoke in a 
cornfield in February 1943. In 12 months it 
had reached a height of 1,500 feel. 

When a volcano is described as extinct or 
dormant, it does not follow that volcanic 
activity has ceased altogether. It may manifest 
itself in various ways, though not so violently 
as in an actual eruption. Instances of this 
kind are the so-called solfataras, from which 
issue clouds of steam laden with sulphurous 
gases, as in La Soufrierc, in the island of St. 
Vincent, British West Indies, which erupted in 
1902 and devastated nearly half the island. The 
gey.sers of the Yellowstone National Park, 
U.S.A., and of Iceland belong to this class of 
volcanic activity. 

Perhaps the most interesting example of what 
might be called expiring volcanic action is in 
the Rotorua district of New Zealand (North 
island), where these phenomena may be studied 
in all their various forms of solfataras, geysers, 
fumaroJes or smoke geysers, hot springs and 
lakes, and mud volcanoes. The famous pink 
and white terraces of Lake Rotomohana were 
destroyed by the eruption of Tarawera in 1886 

A form sometimes taken by an extinct volcano 
is that of a crater-lake. Lake Taupo in New 
Zealand is an example. Others are in the 
U.S.A. (such as Lake Ma/ama in Oregon), in 
the Auvergne, central France, and in the Eifel 
district of Germany. 


LESSON 9 

Glaciers, Ice-fields, and Icebergs 


A map of the earth’s ice covering (past and 
present), unless on a fairly large scale, 
could not show the distinction between 
the several Ice Ages of which there is evidence 
in various parts of the world ; it would probably 
display merely the extreme limits to which at 
any time the two present-day ice-caps (Arctic 
and Antarctic) extended respectively south and 
north towards the equator, and the extent to 


which some ice-fields in other parts of the world 
exceeded their present dimensions. 

The general climatic changes which caused 
these successive advances and retreats of the ice 
covering were so widespread that not only the 
Alps, the Caucasus, and the mountains of 
central Asia, but even Mts. Ruwenzori, Kenya, 
and Kilima-Njaro in Equatorial Africa, as well 
ds the Southern Andes, all pushed their glaciers 
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GLACIAl. ACTION. Hb. 31. Top, srctional drawing 
showing a portion of the earth's surface covered by a 
glacier in the Ice Age. Lower, the same portion to-day, 
the glacier having long since disappeared. 


down to levels which to-day they are unable 
to reach. In South Africa and south- 
eastern Australia, too, is evidence of former 
glaciation. 

Evidence appears in several forms. For 
instance, rocks have been scratched 
(striated) or polished by the passing over 
them of long-vanished glaciers ; small 
fragments of rock, as in the so-called 
boulder clay, have been transported by 
glaciers, deposited when these retreated, 
and hnally covered up by later sedimentary 
deposits ; larger fragments, when trans- 
ported in this way and left stranded, arc 
called erratic blocks (Eig. .^1). 

Glaciated valleys have the form of a 
deep, rounded “ U instead of being 
V-shaped in cross section as in the normal 
type of river valley. They have long stretches 
that are “ unnaturally ''' straight, and the 
tributary valleys, for the most part, enter high 
up the steep valley sides and from their mouths 
streams tumble in waterfalls into the main valleys. 

Ice-fields and Cilaciers 

The two great icc-hclds of to-day arc Green- 
land (708,000 square miles) and the Antarctic 
continent (5,700,000 square miles). About 75 
per cent, of Greenland's area is covered by an 
ice-cap in places 6,000 feel thick, formed by 
pressure of the overlying snow which has turned 
the lower laycis into ice. This pressure has the 
further effect of setting up in the whole mass a 
downward and outward movement which mani- 
fests Itself m enormous glaciers, such as the 
6()-miles-wide Humboldt Glacier. The largest 
European ice-field is the .lostedalsbrae, m 
Norway, from which several glaciers descend to 
within 200 feet of sea-level a lower level than 
is reached by any glacier not actually within one 
or other of the polar circles. 

The neve (snow-field) feeds the glacier, and is 
drained by it, just as a lake or swamp is drained 
by a river. When a glacier has to descend more 
steeply over a ledge of rock, the ice is broken 
up by crevasses and forms an ice- fall or a serac 
(a pointed mass or pinnacle of ice). As it 
moves down the valley, a glacier will collect on 
Its surface debris that falls from the steep slopes 
on either side. These fragments form the 
moraines, called lateral or medial according as 
they are at the sides or in the middle of the 
glacier. Further debris is transported by the 
friction of the glacier along the valley-bottom, 
the whole being deposited at the foot (snout) 
of the glacier as an end-moraine from which 
issues the glacier stream formed by the melting 
of glacier icc. The rate of movement of glaciers 
varies considerably. Advance of several hun- 
dred feet a year is fast ; often the annual 
movement is only a few feet. Movement is 
quickest at the surface and in the middle, being 


retarded by friction at the sides and bottom. 

There arc two ways in which Arctic icebergs 
are formed, A glacier, on reaching the siia, 
pushes on under water until the end of the 
glacier, buoyed up by the water, breaks on’ 
and rises to the surface as an iceberg. Glacier\; 
reaching a precipitous coast push their ends ovei; 
the edge until they break off and fall into the 
sea. As might be expected from the rather 
violent manner of their formation, the ice- 
bergs of the northern Atlantic, most of which 
come from Greenland, are often fantastic in 
shape. This is not so marked a feature in those 
of the southern ocean, because there the icebergs 
originate difl'crently. 

Having a much smaller snowfall than the 
Arctic, the Antarctic continent has fewer 
glaciers. But the Great Icc Barrier, by which 
Captain Cook (1773) and Sir JamC'. Ross (1841) 
found their way south effectually barred, is a 
formation peculiar to the Antarctic. It is the 
breaking up of this barrier, or shelf-ice, which 
originates the southern icebergs, most of which 
are not as high as those of the north, though 
often greatly exceeding them in surface area. 

Drifl-icc 

The term drift-ice includes not only icebergs 
but also the floes into which the Arctic pack-ice 
and the Antarctic shelf-ice break up on the 
approach of summer. Its distribution is 
strongly influenced by the prevailing ocean 
currents. The eflect of the Gulf Stream in 
preventing the drift-ice from reaching the 
British Isles is very marked, while the dold 
Labrador current often carries it as far south 
along the Atlantic coast of North America as 
Cape Hatteras, m the latitude of Gibraltar. 
In the southern ocean the prevailing westerly 
winds prevent the drift-ice from travelling any 
great distance north. 

Owing to the continual play of the currents, 
the Arctic Ocean (except in the extreme north) 
is never completely frozen over, its ice covering 
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consisting rather of cakes of ice (floes) which 
become smaller and less numerous as the 
summer advances. 

The distribution of sea-ice in the northern 
portions of the Atlantic and Pacific is largely 
influenced by the prevailing westerly winds 
in those areas, with the result that the western 
coasts of North America and Europe and Asia 
arc generally warmer than their eastern coasts. 
Thus the rivers and harbours of northern 
China, in the latitude of the Mediterranean, arc 
mostly ice-bound in winter, as is also the Ciulf 
of St. Lawrence, which lies in the latitude of the 
English Channel. 

The freezing over of certain seas causes 
seasonal changes in some of the steamer routes. 
When Quebec becomes inaccessible by the 
freezing of the Gulf of St. Lawrence, Halifax, 
which is ice-free, lakes its place as Canada’s 
chief port of entry. The line connecting Port 
Churchill, on Hudson Bay, with the Sas- 
kalchew'an railways, for the direct export of the 
prairie wheat, is useless in winter. 

[-akes generally freeze from the surface- 


much more slowly when exposed to wind. Of 
the North American lakes, Lake Eric, the most 
southerly, freezes along the shore only ; the 
others, usually all over. 

Rivers mostly freeze from below (ground-icc 
which rises to the surface). In western Europe 
rivers do not always freeze in winter, though 
they may frequently become blocked for a time 
by accumulations of ice brought down from 
their upper reaches. 

Snow does not play such an important part in 
physical geography as ice. For statistical pur- 
poses it IS usual to reckon a foot of snow as 
equal to an inch of rain. The length of time 
during which snow lies on the ground vanes 
with latitude and with elevation above sea-level, 
till the lower limit of permanent snow, the snow- 
line, is reached. The height of this line varies 
from sea-level in most parts of the polar regions 
to about lb,000 feet in the Jlimalayas and the 
tropical parts of South America and Africa. 
As regards Europe, the snow-line is at nearly 
9,000 feet in the Pyrenees, about 7,000 feet in 
the Alps. 3,0(X) feet in Norway. 


LESSON 10 

The Shaping of Shore Lines 


A coNTiNtNi with so simple and uniform a 
table-land formation as that of Africa 
would not have a very complicated 
outline. In western liuropc the long, much- 
indented shore line seems to be the natural result 
of a varied land-surface 
formation. The nature of 
the land along the coast 
will be responsible for the 
main features only. For the 
working out of the details, 
one must look to two other 
factors : movements of the 
earth’s crust and the action 
of (he sea. 

The effect on the shape 
of a shore line of the rising 
or sinking of the land is 
illustrated by the sketch- 
map of a port on a rocky 
coast (.sec Fig. 32). At high 
tide — which is the same as 
.saying that the land has 
sunk — there will be quite a 
complicated outline of 
coast, with deep indenta- 
tions. At low tide, when 
the land has risen, a level 
stretch of sand will be 
exposed, and the outline 
will be much simpler. 

Bays formed by the 
sinking of land can be 


described as “ drowned valleys." Their shape 
will vary with the nature of the land along the 
coast. Sydney harbour, Australia, reproduces 
in Its outline the shape of a valley which des- 
cends from the east-coast range at right 
angles to the coast. 
Another type of drowned 
valley is San Francisco 
harbour. Its entrance, 
called the Golden Gate, 
represents a transverse 
valley through which the 
sea has gamed admittance, 
to form, in the low-lying 
region behind the coast 
range, the actual bay. 
Where there are two or 
more parallel coast-ranges, 
with transverse valleys, 
there are such coasts as 
those of Dalmatia, southern 
Chile, and British Colum- 
bia, where the sea has got 
in behind the outer range. 
This latter is now repre- 
sented by strings of rocky 
islets, the drowned valley 
by a narrow strait separat- 
ing them from the real 
coast -line, now formed by 
what was the inner range. 

A form of drowned 
valley occurs where 



FiK. 32. Sketch-map of a coastal port 
showing the shore lines at high tide and 
at low tide. 
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gJacicrs have been al work. Here the result 
will be a long, narrow, steep-sided bay, called a 
fiord. It is generally shallow al its mouth, 
which is taken as evidence of its glucinl origin. 
The most remarkable fiords arc in Norway. 
Other interesting examples arc the sea-lochs 
of western Scotland, and the narrow inlets of 
Labrador, Greenland, and the South Island 
of New Zealand. 

Although not producing such striking coastal 
formations as those referred to, similar pro- 
cesses occur on low-lying coasts. The lagoons 
(limans) of the Russian Black Sea coast, 
although the rivers arc gradually filling them 
with alluvial deposit, corresponded strictly, 
in their original shape, with the contours of 
the land. The estuaries of the rivers Orwell 
and Stour, in Suffolk, arc also good examples. 

Destroying and Building Up 

Where parallel mountain ranges run al right 
angles to the coast, they arc reproduced m the 
shape of long, narrow peninsulas, with narrow 
bays between them, as in Dingle Bay, Valentia 
Harbour, and elsewhere in south-western 
Ireland. This “ ria ” formation, as it is called, 
lakes its name from the similar type in north- 
western Spam, where Vigo Bay and Corunna 
harbour arc examples. 

The sinking of a low-lying sandy shore lined 
with sand dunes will result in the formation 
of coastal lagoons, as in the Landes of south- 
wc.stern France. The Bulgarian salt lagoons 
were probably formed in this way. 

Where the land has risen, the sea floor will 
be exposed. If level, it will form a coastal 
plain with a very simple shore line. The 
southern shore of Hudson Bay is an example 
of this, as is also the Atlantic shore, south of 
New York. 

The action of the sea on the land along the 
shore line is of a twofold nature ; destroying 


and building up, Cdast erosion may take ito 
form of a steep cliff-face being Undermined i ! 
the sea, with the fallen fragments along iis 
base, and sandy beach above low-water maik 
Examples of this are at several places along tu, 
south coast of England, with its soft chalk 
cliffs. One of the most striking instances of 
erosion by the sea is Heligoland, which in a.d. 
800 had a coastline of 120 miles, reduced by 
1900 to only 3 miles. 

Ages in a Shore-line's Life 

Low-lying coasts are often exposed to des- 
tructive sea erosion of a rather different nature. 
Storms which on a rocky coast merely increase 
the eroding action of waves, become absolutely 
catastrophic when striking low-lying, and 
therefore defenceless, coasts or islands, e.g. 
the east coast of England and the coast of the 
Netherlands in 1953. 

Destroying at one place, the sea may be 
building up elsewhere, and in this latter wo^k 
the play of the prevailing currents, or of th^ 
tide, takes a considerable pari. Examples irt 
England are Chesil Beach, Dorset, which now 
joins the Isle of Portland to the mainland, and 
the silting-up of the C'inque Ports of Romney, 
Rye, Winchclsca, and Hythe. 

It is permissible to speak of several ages in 
(he life of a shore line. In its childhood a coast 
presents itself as formed under conditions 
due to the shape and undulations of the adioin- 
ing land. In youth and middle age it has a 
varied and often broken outline, due to unequal 
erosion of rocks of varying hardness. In old 
age the promontories have been worn away to a 
certain extent, while sand, brought 1‘rom else- 
where by current and tide, has formed banks 
and spits across the mouths of inlets and 
estuaries, which arc also being filled up slowly 
but surely by debris and mud brought down by 
rivers and streams. 


LESSON 11 

Stages in Map-making 


I N examining briefly the principles involved 
in the field work which precedes accurate 
map-making, the first step is to consider 
the geometrical figure, the triangle. The shape 
of a triangle depends entirely upon the sizes 
of two of the angles. Triangles of the same 
shape have their sides in the same proportion. 
For example, if the side adjaccnl to the two 
specified angles in one triangle is one foot in 
length, and the corresponding side in a second 
triangle of the same shape is two feet long, it 
naturally follows that the remaining sides of the 
smaller triangle are each half of the corres- 
ponding sides of the larger triangle. 


To make a map of your home surroundings, 
you can proceed to use the above fact. From 
a pole fixed in the garden you measure the 
distance to a pole fixed in a neighbour’s garden, 
say, exactly 100 yards from your pole. The line 
between the poles is the base line. From your 
pole, point a stick along the base line, and swing 
the stick over a graduated circle placed horizon- 
tally until it points at the neighbouring church 
spire ; you then record from the circle “ the 
angle of swing.” Similarly, measure the angle 
of swing when the stick is pointed to, say, the 
factory chimney, the school belfry, the roof of 
the post office, or the telegraph post, Froip 
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the second pole, you measure in the same fashion 
the angles of swing to the same points, and the 
following record is obtained : 

Angle of Swing 

From your From the 
pole second pole 

To church spire 80 80 

„ factory chimney 45 110 

„ school belfry HO 30 

,, post office 80 70 

Note.— T he post office is on the opposile side of the 
base line from the other buildings. 

You can now proceed to make the map. On 
a scale of 1 in 600, 100 yards is represented 
by 6 inches. Draw a straight line 6 inches 
long, plot the angles already specified, and 
extend the lines until they meet. The result 
is similar to Fig, 33, which is drawn on a 
scale of 1 in 7,200 or 1 inch 
200 yards. Having drawn 
the map, you can use it to 
discover the distance from 
one of the six points to any 
of the others. Because it is 
necessary to draw a triangle 
for each point sighted from 
the ends of the base line, the 
principle here illustrated is 
called frianf'ulation. 
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in degrees and fractions of a degree, and yields 
a map drawn out of doors. The instrument for 
this purpose is a plane-table, of which the 
essential parts are a horizontal drawing-board 
and a sighting ruler — i.e. a ruler fitted with 
metal uprights as in the pri.smatic compass, to 
ensure absolute accuracy. 

In every instance the length of the base line 
is measured. For this a surveyor's chain is 
usually used. A second principle of surveying 
is embodied in the method of offsets, illustrated 
in Fig. 34. This method can be carried out 
with a chain and a cross-staff, but it can be 
used only when the surveyor actually goes to 
the points at the ends of each of the olf-sets. 
Such a necessity limits the usefulness of the 
method, because it confines it to small areas 
which are free from obstructions on the ground. 
The cross-staff is an instrument by which the 
surveyor is able lo make sure that each off-set 
is at right angles to the base line. 
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Map-making Jnstrunients 

1 he instruments used for 
Iriangulation all depend 
upon the measurement of 
angles. 

A piisntatic cotupuss gives 
the bearings of each line ('>f 
sight, and from these the 
angle of swing, or bearing,*' 

IS calculated. To facilitate 
sighting, metal pieces with 
slits and wires are attached to the compass. 

A theodolite consists of a telescope for 
sighting, especially where the distances arc 
great, and two graduated circles, one horizontal 
and one vertical, on which arc read the 
angles of swing (bearing) and till (azimuth) 
respectively of each object sighted. 

It is sometimes desirable lo get the triangula- 
tion drawn as the sighting 
is performed. This method 
obviates the reading of angles 
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The way in which these survey methods 
arc used for map-making can be 
illustrated by the following position. 

A commercial air route is under plan across an 
extent of ocean. An aerodrome wilh landing and 
repairing facilities is required about half-way 
across An island, Manana, promises a suitable 
site, but there arc no good maps of it. A party 
of surveyors is sent to make the desired map as 
a basis for the purchase or lease of the whole 
oi pun of the island. 

Specimen Survey 

The .surveyors approach the island from the 
north-west, and see the view shown ini Fig. 35 
They proceed to determine the latitude and 
longitude of the three Capes, A, B, and C. 

A boat party is landed at Cape A, at about 
11.30 a.m. The angular elevation of the sun 
above the horizon at the precise moment when 
the sun is highest in the sky is measured wilh a 
.sextant : the value obtained is 62° 15' 
30". The time, registered by a chrono- 
iiieter which keeps Greenwich time, at 
the moment of the sun's maximum 
altitude is 10 p.m. The surveyor 
proceeds to make the following cal- 
culation: The sun’s altitude at local 
noon at Cape A is 62 ' 15' 30" — i.e. 
the sun's distance from the zenith is 
90'— 62" 15' 30" i.e. 27 44' 30". 
Therefore 2T 44' 30" is the difference 


Fig. 35 
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between the latitude of Cape 
A and the latitude of places 
where the sun is exactly over- 
head on this day. 

According to the Nautical 
Aln\anac\ on this day the sun is 
overhead at Jat, JO 19' 30" N. 

Then the latitude of Cape A 
is 27^^44' 30" H J0‘ 19' 30" N : 
i.c. 38' 4' 0" N. Because the 
Greenwich time of local 
noon is 10 p.m.. C ape A is 
U* of 360 west of Circenwich, 
i.e. 150’ west longitude. 

By circumnavigating the 
island and landing boat 
parties a I the several capes, 
the surveyors are able to make 
sketches of the coast views and to determine the 
latitude and longitude of the chief capes. From 
their observations a //rsV map is made, F ig 36, 
on which the positions of the C apes A to F' are 
accurately lived, and details of 
mountain peaks and of rivers 
are mciely sketched in. 

Fig. 36 IS merely a diagram- 
matic map made within a square 
of which the sides represent one 
degree of longitude or one 
degree of latitude. One degree 
of latitude is always the same 
length, 60 nautical or geo- 
graphical miles and nearly 70 
English or statute miles, C)ne 
degree of longitude may be merely one statute 
mile, if it is measured from cast to west near the 
North Pole, or nearly 70 statute miles, if 
measured along the equator ; consequently 
Fug. 36 distorts the shape of the island by making 
It appear broader than it really is. This 
distortion is not a matter of great importance 
in a diagram such as this. 

Having pitched their camp near the mouth 
of the stream on the shore of Bay B, on the lirst 
clear night the surveyors proceed to check the 
latitude of Cape F by measurement of the alti- 
tude above the horizon of the 
Pole Star (the latitude of a place 
is always equal to the altitude of 
the Pole Star above the horizon 
measured at that place), which is 
found to be 37‘ 21' 0". Meanwhile CB^ 
a wireless installation at the camp 
puts them in touch with the world, 
and the longitude is checked I _ 
exchanging data with the nearest 
observatory. 

The surveyors search for the 
largest possible stretch of level 
ground. They decide on the line 
X Y along the shores of Bay A, 
and proceed to measure the length 


of X Y as accurately as 
possible ; it is found to be 40 
miles. 'The line X Y is the 
base line for the primary 
Iriangulation of the island 
which is next determined by 
the following methods. 

For the first triangle, 
theodolites are erected at X 
and Y, and the angles to 
C'ape B from these places are 
determined (Fig. 37). Angle 
is 120 and 6 is 30"'. From 
the known length of X Y and 
the angles 120' and 30'’ the 
distances, of Cape B from X 
and Y are calculated. 

For the second triangle, the 
angles from X and Y to Peak A arc measured ; 
first the angles of swing, c and and then tjjie 
angles of tilt above the horizontal, c and /. The 
air triangle, X Y Peak A, will appear on a map as 


the triangle X Y M, and from the known length 
of X Y and the angles of swing, c and r/, the 
lengths of M Y and M X arc calculated. 
Using the length M X, and the angle of tilt f\ 
the height of Peak A is calculated. By using 
the length M Y and the angle of till r, the height 
of Peak A is determined again, and this last 
calculation serves to check the whole work. 

Up to the present the horizontal base line 
is used to determine the horizontal first tri- 
angles X Y Cape B and X Y Cape A ; and also 
to determine the positions and heights of Peaks 
A and B, both of which arc visible 
from X and from Y. But Peak C 
is not visible from Y, so the line 
M X and the angle of tilt which 
have already been determined, arc 
used m the third triangle. 

The Third Triangle 

It is usual to mark the precise 
points sighted with the theodolite 
by flagstaffs, or cairns, so that the 
theodolite is transferred from Y 
to the cairn on Peak A, and the 
angle of swing yt and that of 
tilt / are measured, while the 
angles of swing and tilt, // and k 
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iMg. 36. I'he first map made in (he 
specimen survey. 
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Fig. 37. Methods of measiiremeni used in surveying the island sketched 
in Fig. 35. The whole island is covered hy a network of primary 
triangles, (he angles from point (o point being determined and measured 
wi(h the aid of a theodolite. 
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Fig. 38. Parts of the 
primary triangulatinn, 
shown diagrammatically. 
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respectively, are measured from X. From 
these observations the lengths of M N and 
N X and the height of Peak C are calculated. 
By using the line from Peak A to Peak C 
a third triangle is used to fix the position 
of a cairn erected on the top of the cJifT 
at Cape C, and from this cairn and Peak C 
the exact position and height of Peak D 
are fixed. 

In this fashion the whole of the island is 
covered by a network of primary triangles, 
of which the first few triangles are shown 
diagrammatically in Fig. 38. This method of 
map-making depends upon the principle of 
triangiilation. 

Accurately Fixed 

The surveyors have now reached a stage 
when they know the island fairly well, and 
they decide that there are two possible sites 
for the aerodrome, one near the shore west 
of Cape F, the other on a plateau north-cast 
of Peak D. So the whole area of the triangle 
( 13 Cape F (Fig. 38) is more accurately sur- 
veyed by a series of smaller secondary triangles, 
with the result that (i) the coastline of Bay B, 
(li) the course of the river which enters the bay, 
(iii) the situation of the ridges which radiate 
from Peak C, (iv) the steep edge of the southern 
plateau, (v) possible railway routes from a 
settlement near the mouth of the river to each 
of the aerodrome sites, are all accurately fixed 
upon a map, as in Fig. 40. 

Completing the Survey 

Three other pieces of work remain to be 
done : (a) the survey of the course of the main 
rivers in connexion with the possible water 
supply for the town settlement and the 
aerodrome, and determination of the best 



Fig. 39. Diagram showing how contours are 
drawn by interpolation from spot-heights. 



CONTOURED IMAP. Fig. 40. Final result 

of the survey of the island shown in Fig. 35. 

By this survey suitable sites were drternuiied for 
aerodromes and setlleineiits. 

sites for farm settlements ; (b) a still more 
detailed survey of the immediate neighbour- 
hood of the aerodrome sites ; and (c) a 
fairly elaborate and detailed survey of the 
site for the proposed town settlement and 
for harbour works. 

A rapid survey of the main river valleys is 
carried through with (i) an aneroid barometer, 
(ii) a plane-table, and (iii) a prismatic compass. 
The surveyor reaches the river, and fixes the 
location of a prominent landmark on the bank, 
chosen for its convenience, by taking compass 
bearings from two or more of the cairns used 
m the primary triangulation. He proceeds 
along the river and draws on the plane-table 
lines of sight to landmarks on the river bank 
and to the cairns. At each landmark he 
determines his height above sea-lcvel by means 
of the aneroid. 

Contours 

As a result of the plane-table work a series of 
sketch maps is made on which “ spot-heights ” 
are marked, as in Fig. 39. These spot-heights 
arc used to sketch in contours or height-lines. 

Such sketchy contours arc not sufficiently 
accurate for use regarding the rival merits 
of the two possible aerodrome sites, so the 
surveyors, equipped with chains, surveyors’ 
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poles, and theodolites, proceed to make detailed 
surveys of the flat, almost level, areas which 
they have selected. On these surveys the 
contours arc shown for every 25 feet ; and the 
sketch contours for these areas arc carefully 
corrected. Then with chain and theodolite 
a plan of the proposed town settlement is 
“ pegged out," and a map constructed. The 


final results of the survey comprise a map of 
Manana, such as Fig. 40, and large-scale plans 
of the two aerodrome sites and the town site. 
Photographs taken from the air are valuable in 
making a preliminary choice of an area for 
a particular purpose, and in checking the 
surveyors’ general results, but ground work 
remains necessary for detailed mapping. 


LESSON 12 


Methods of Map Projection 


AS the world is a sphere, it can be accurately 
depicted only on a globe. But a globe 
is not very useful for practical purposes 
such as navigating a ship or planning a cam- 
paign, and maps in the flat have had to be 
devised. Various mathematical methods have 
been invented for drawing the network of lines 

SIMPLF CONIC PRO- 
.lECriON. Hr. 41. 

DiuRrani shoninR the 
principle of the proicc- 
tion ; cone ABC im- 
posed upon sphere and 
toiichinR it at F.P. 



he made a chart of the world for the use of 
seamen, in which the meridians of longitude, like 
the parallels of latitude, were represented as 
parallel to one another from north to souljh 
instead of converging until they meet at the 
North and South Poles. Fig. 12 and Fig. 2 d 
are drawn on Mercator's projection. Distancei 
north and south of the equator are correct, bui 
only at the equator itself arc distances east and\ 
west really correct, so that the shapes of the 
areas shown are distorted, and the farther 
north or south the country represented, the 
greater the exaggeration of its “ spiead " 
from cast to west, and therefore of its size. 
For instance, in a map drawn on Mercator's 
projection Canada appears to be something 
like twice the si/c of the United Stales, whereas 
it is approximately one-fifth larger. 

Cylindrical equal-area projection 
is another way of gelling the world 
mapped in the flat. Suppose a 
globe representing the earth i.s 




of latitude and longitude 
that forms the basis of 
all maps ; and maps are 
made on these different 
principles according to 
the size of the area to 
be represented and the 
purpose for which the par- 
ticular map is required. 

The world as a whole 
is most commonly repre- 
sented on Mercator's 
projection, named after its 
inventor Gerhard Kremcr 
(1512-1594) (Latinised to 
Gerardus Mercator), a 
Flemish mathematician 
and geographer. In 1569 


'W'', 


Hr, 41 (cont.). Porlion 
of surface of cone spread 
out representing map ; 
P'F', parallel along 
which the cone coincides 
with the sphere. 
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enclosed in a cylinder which touches 
it at the equator. The planes of the 
parallels of latitude are projected 
horizontally to touch the cylinder, 
which is then unrolled. Meridians 
of longitude appear to be parallel, 
as in Mercator’s projection, but the 
distances between the parallels and 
latitude decrease as one goes north 
or south of the equator. Distances 
east and west are correct at the 
equator, but no other distances 
are true. The areas, however, are 
correct, and this projection is there- 
fore useful when a map is required 
to show relative areas. 

Conic Projections 
The plane of the projection in a 
simple conic projection (Fig. 41) is 
the surface of an imaginary cone 
placed over the earth so that its 

SKCANT CONF PRO- 
JECTION. Fik. 42. 

Diagram sho\^'ing the 
principle of the projec- 
tion ; cone ABC iiii- 
posecl upon sphere and 
culling it all 
round through 
PP and P 'P ' 
i.e. at the 
so - called 
'"standard 
parallels'* 




point is above the pole 
in line with the projected 
radius of the earth 
through the pole, and it 
touches the earth all 
round at a given parallel 
(the “standard paraller'). 
Distances along this 
parallel are correct, but 
there is distortion in the 
east- west direction north 
and south of it. The 
secant conic projection 
(Fig. 42) increases exact- 
ness by imagining the 
cone as partially sunk 
in the earth and cutting 
it along two (standard) 
parallels, along both of 


POLAR PROJECTIONS, Fir. 43. DiaRram HhowiiiR four 
types of perspective projection. The Riiomonic projection 
cannot he made to include the whole hemisphere. I'he stereo- 
graphic and equidistant projections cun be extended to include 
more than the hemisphere. 

which distances arc correct. Bonne's, 
a modified conic projection, is based 
on distances measured correctly along 
each parallel. 

A number of projections have been 

Fig. 42 (cont.). Portion 
of surface of cone spread 
out representing map ; 

P P, P' P , parallels 
along which the cone 
coincides with the sphere. 


p'y 



yx 

x 7 
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invented which aim at giving a truer perspective 
view of the world. In these the meridians are 
shown converging to the north or to the south, 
according to whether the map is of an area north 
orsouthoftheequator. The gnomonic projection 
is based on the assumption that the eye survey- 
ing the world is at its centre ; the orthographic 
projection, on the assumption that the eye 
surveys the world from an infinite distance ; 
the stereographic projection, on the assumption 
that the eye is on the surface of the globe 
opposite the surface to be mapped. The 
equidistant, or globular, is a modification of the 
orthographic and stcreographic projections. 
The different results for the same area mapped 


on these four projections are shown in Fig. 43, 
Mollwcide’s “homalographic'’ projection (used 
in Figs. 20, 21 , and 23) is an equal-area projection 
in which the complete circle on the map equals 
the world hemisphere, and the parallels are 
drawn so that the zone enclosed by them has 
the same relation to the circle as the actual zone 
on the earth has to the hemisphere. In Sanson- 
Flamsteed's projection the parallels arc drawn 
at their true distances from the equator, and 
the distances between meridians are correct 
at each parallel. There are other, more 
involved, projections ; but enough has been 
said to indicate the principles on which countries 
and continents are mapped. 
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RADIO AND TELEVISION 

LESSON 1 


Introductory Theory 


T he operation and manner of use of valves 
in the transmission and reception of radio 
and television signals form the subject 
matter of this Course, and the Lessons require 
that the student should know something of the 
nature of electricity and of the electron. 
Reference therefore should be made to the 
Course on Physic s in Vol. 2. 

A valve for use in battery radio sets operates 
by virtue of its tilament, a fine wire which, when 
heated by the passage through it of a current, 
emits from its specially prepared surface a con- 
tinuous supply of electrons. Pilaments arc 
rated to consume from 06 to 3 amps at 2 volts 
in sets using a 2-voll accumulator as low tension 
supply, or 025 to 15 amps at 1-4 volts in valves 
used in all-dry receivers, where the low tension 
supply is derived from a dry cell. 

Cathode and Anode 

In mains valves the electron-emitting surface, 
usually a coated metal sheath, is heated by a 
fine wire placed within it. The sheath, or 
cathode, is electrically insulated from the heater, 
and in this fact lies the chief difibrence between 
battery and mains valves. They have similar 
characteristics, and although the diagrams which 
follow will for the most part indicate battery 
valves this is only for the sake of simplicity. 
The circuits apply to both types of valve. 

By the application of a positive voltage to 
another electrode within the glass or metal bulb. 


horizontally. A curve is taken for each of 
several fixed voltages on the anode ; these 
voltages (Ea) are marked against each curve. 

The circuit-diagram inset shows how such 
curves are taken ; a positive voltage, set at the 
right value by the aid of the voltmeter Ea, is 
applied to the anode of the valve. To provide 
continuous variation of grid-voltage there is 
connected across the 9- volt grid battery a 
potentiometer P, the moving arm of which is 
joined to the grid. A second voltmeter Eg 
records the voltage on the grid, and the current 
flowing to the anode for each successive setting 
of this is read off from the milliammeter la- 
Voltages Eg and Ea are measured between gfid 
or anode and the negative end of the lilamenL 

For any fixed anode voltage the anode current 
rises as the grid is made more positive. At 
Ea 150, for example, la is 3-65 mA when 
Er ^ rising to 6-9 mA when Eg - 

Making the grid less negative by 2 volts has 
allowed electrons representing an extra 3-25 mA 
to pass through it to the anode. The grid 
exercises very effective control over the electron- 
stream, the numerical extent of this control 
being about 1 *6 mA per volt for these particular 
conditions of operation. The control of grid 
over anode current is conventionally expressed 
in milliamps per volt (expressed as microamps 
per volt in the U.S.A.) and is called the mutual 
conductance 


the electrons can be attracted through the 
evacuated space to this second electrode, or 
anode. When a negative voltage is applied 
to the anode, the flow of electrons to it is 
stopped, hat not reversed, because the 
anode, being neither hot nor specially pre- ( 
pared, does not emit electrons. Because the > 
electrons, the movement of which con- 
stitutes a current, can pass through the A 
space between the electrodes in one direction 
only, the whole device is called a valve. 

Function of the Grid 

The valve is used for recti licalion and 

detection ; there can be no amplification L 

without the introduction of a third elec- 
trode, called the grid. The grid consists of 
an open mesh of wire through which electrons 
bound for the anode have to pass ; its function 
is to assist or retard, according to the voltages 
applied to it, the flight of electrons through 
the valve. Its action in this respect can be 
seen from the curves of Fig. 1, in which the 
current to the anode (Iq) is plotted vertically and 
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the voltage applied to the grid (Eg) plotted Fig. l, Characteristic curves of a trlode. 



J989 


Introductory Theory 


The value of gm depends on the voltages 
applied lo the various electrodes ; at Hu 75, 
la = 0-15 mA for Eg -- —3, and 0-75 mA for 
Eg —2. Here the mutual conductance is 
only 0-6 mA/V. For this, as for all valves, it 
is highest when the current is high ; taking 
from Eg — I to at Eo - 1 50 the 

figure rises to 2 0 mA/V. (AB/AC). Since the 
valve amplifies by virtue of the control exercised 
by the grid over the electron stream, a high value 
of gm implies high amplification. 

The ratio AB/AC defines the average slope 
of the curve over the range CB : for that reason 
mutual conductance is often called shpe^ and 
one speaks of a valve with a large value of gm 
as a “ high-slope valve.” 

Other Valve Characteristics 

Draw a pair of lines GD, FD, as though to 
determine gm over the range GF, but choosing 
D so that it falls on a curve relating lo another 
anode voltage, and some more useful informa- 
tion about the valve can be gained. GD shows 
the change in anode current that results when 
E-a IS dropped from 150V. lo 125V., leaving Eg 
unchanged. At D, U = 5-45 rnA, while at G, 
la -- 7-8 mA, a change of 2 35 mA for 25V. 
This corresponds to a resistance of 25/0 00235 = 
10,600 n. 

This resistance is that which the valve would 
ofler to an alternating voltage swinging the 
anode between the limits 125V. and 150V.. 
that IS, having a peak value of 12iV. and 
being superimposed on a steady anode voltage 
(from the battery) of 137JV, (point H). The 
resistance thus found is called the “anode a.c. 
resistance ” or “ impedance ” of the valve, 
(symbol /•«). 

It is to be noted that /„, like gm, depends on 
the operating voltages ; over the range YZ 
turns out to be 25/0 00127 - 19,700 ii. Neither 
this value nor that previously found has any 
necessary relationship to the d.c. resistance of 
the valve, expressed as Ea/la ; without altering 
Ea, la may be given almost any value by adjust- 
ment of Eg, each leading to a different value for 
the d.c. resistance. In practice one is not con- 
cerned with the d.c. resistance of a valve ; it 
has been mentioned here merely to draw the 
necessary distinction between it and the all- 
important resistance to alternating currents. 

Amplification Factor 

The line FD on Fig. I represents the change 
in grid-voltage, in this case E37V., necessary to 
hold the anode current steady while altering the 
anode voltage by 25V. The grid-voltage exerts 
25/1 '37 =- 18-2 limes as much influence on the 
anode current as does the anode voltage ; this 
ratio is called the amplification factor p of the 
valve. Unlike gm and m is virtually in- 
dependent, in a Mode, of the operating voltages. 


From XZ, for example, /i* — 25/1*35 ™ |8-5, 
which is virtually the sarhe value as found at FD. 

The three properties of the valve, and 

r^, are interrelated thus : g,n • fi/ra. It 
follows, since does not vary, that changes in 
gm with operating voltages are due to changes 
in 

Amplifiers 

The simplest type of amplifier is illustrated 
in Fig. 2. It consists of a valve and a resistor, 
the circuit being so arranged that the anode 
current passes through the resistor, which is 
called the anode load. The alternating voltage 
set up across the load when the anode current 
varies in response to a signal applied between 
grid and (ilament, can be many times greater 
than the grid signal. The ratio of these two 
voltages Eout/Ein is called the stage gain or, 
more simply, gain. One of the properties of 
an amplifier of this type is that at low 
frequencies the gain is 
constant over a wide 
frequency range. This is 
one of the requirements 
of an audio - frequency 
amplifier, and therefore 
this circuit is extensively 
used for audio-frequency 
amplification. 

Circuits of this type are 
not suitable for ampli- 
fying very much higher 
frequencies such as carrier 
frequencies {sec Lxjsson 
3). Such amplifiers are 
called radio-frequency 
amplifiers and they arc required to amplify a 
comparatively narrow band of frequencies. A 
simple resistor does not make a suitable anode 
load for this purpose, and it is customary lo use 
a tuned circuit consisting of an inductor (i.e. a 
coin in parallel with a capacitor. Circuits of this 
type are frequently encountered in radio, and 
it is essential that the student should know 
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something about them. The next paragraphs 
summarise the chief characteristics. 

The significant feature of the parallel circuit 
of inductance (L) and capacitance (C) is that its 
impedance varies markedly with frequency. This 
variation is shown in Fig. .3, for a typical circuit ; 
the impedance is low over most of the frequency 
band but rises to a sharp 
maximum at one parti- 
cular frequency. This is 
called the resonance 
frequency, and the LC" 
circuit is said to be tuned 
to this frequency. At the 
resonance frequency the 
impedance is very high, 
around 36,000 ohms, 
for the combination illus- 
trated, but at most other 
frequencies it is very low. 

If such a circuit is used as 
the anode load of valve, 
the gain of the amplifier 
so formed (Fig. 4) is a maximum at the resonance 
frequency (because of the high impedance), but 
it is very low at other frequencies. So it can 
be said that such an amplifier responds best to 
a narrow band of frequencies centred on the 



Fig. 4. F&sentiul features 
of a radio frequency 
amplifying stage. 


resonance value. Circuits of the basic form of 
that in Fig. 4 arc extensively used in radio- 
frequency amplifiers. But for a reason which is 
explained in Lesson 5, it is customary to use 
valves more complex than triodes. 

Radio-frequency amplifiers are used in re- 
ceivers. Here it is necessary to be able to shift 
the resonance frequency at will, in order to tune 
the receiver to the desired transmission. This 
can be done either by varying the inductance or 
the capacitance, the resonance frequency fc 
being related to those quantities according to 
the equation ; I 

^ V(1X) 

One way of varying the inductance, sometimes 
used for tuning,’ is to move a magnetic core 
along the axis of the coil, the inductance being 
a maximum when the core is at the centre of the 
coil. The cores are made of iron in the form'of 
very fine powder or dust, which is mixed with 
a glue so that it can be moulded into a definree 
shape. More usually, tuning is effected tW 
varying the capacitance in the circuit, variably 
capacitors consisting of a set of parallel vanes', 
approximately .semi-circular in shape, which on 
rotation can be made to mesh with (but not 
touch) a similar set of fixed vanes. 


LESSON 2 

Microphones and Loudspeakers 


I N the preceding Lesson, valves, resistors, and 
tuned circuits were briefly dealt with. 
These are essential components from which 
radio transmitters and receivers are constructed. 
The way in which sound waves are converted 
into electric signals, and how at the other end 
of the broadcast chain the reverse process is 
accomplished, is now to be considered. 

A speaker, in producing his words, sets up 
vibrations in his organs of speech, and as these 
are in contact with the air, this also is set into 



Fig. 5. (a) Waves sent out in air by vibrating 

siring ; full line compression ; dotted line ~ 
raref action, (b) The rise and fall of pressure 

at any one point plotted against time, or the 
distribution of pressure over a distance of 
waves at one instant. 


vibration. In the form of invisible air waves, 
the speech is carried to the ear of any listener ; 
the movements of the air impinge on his ear- 
drum and, by moving it, stimulate certain nerves 
to transmit to his brain the words of the speaker. 

Sound-waves 

The keynote of the process is vibration. 
Consider what happens when a solid object, 
such as a fiddle-string or a loudspeaker dia- 
phragm, vibrates in air, as in Fig. 5a. A and B 
indicate the end view of a vibrating string at the 
two extreme ends of its range of movement ; 
the end moves rapidly from left to right and 
back again between these limits. Its distance 
on either side of its central (non-vibrating) posi- 
tion at any instant can be indicated by the sine- 
wave of Fig. 5b. 

In moving towards B the string pushes and 
compresses the air before it, the strength of the 
push dying away as the string slows up to 
reverse direction on reaching B. On the reverse 
travel it pushes air the other way (to the left), 
leaving behind it a momentary partial vacuum 
on the B side. Reversing direction again at A, 
it gives another push to the air on the right, 
and the process continues indefinitely. Like 
waves on the surface of water, the alternate 
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compressions and rarefactions of the air travel 
outwards from the string ; they are sound waves. 
On arrival at a human car they deliver to it 
alternate pushes and pulls at the same rate as 
those given by the string to the air. The pitch 
of the note heard is controlled by the rapidity 
of vibration, that is, by the number of complete 
travels from A to B and back again made by the 
string in each second, or by the number of com- 
plete waves per second in Fig. 5b. 

Determining Wavelength 

If the frequency of the note is 330 cycles per 
second (usually written c/s), the first com- 
pression-wave travels for I /330th second before 
the next leaves the string. Since the rale of 
travel of sound in air is 330 metres per second 
(a metre is 39-4 inches), it will have moved just 
one metre. The second wave will follow at one 
metre’s distance behind the first. The wave- 
length of this note, in air, is thus one metre. 

If the frequency had been 660 c/s instead of 
330, the first wave would have had only half 
as long a start on the second ; the wavelength 
would then have been i-metre. In general, 
wavelength A (P--Q ,Fig. 5 ) equals velocity 
divided by frequency ; for sound in air, we can 
use the formula A 330//' metres. 

Sound waves have a limited 


The current will take up the wave-form of the 
sound, and the curve of Fig. 5 will serve to 
represent the variations of the current about its 
normal value, GO. With more complex wave- 
forms than this, which represents a pure note, 
the process is the same, and even the involved 
variations of air pressure set up by speech are 
faithfully transformed into electric currents, 
which mirror them precisely. 

This type of microphone is extensively used 
in telephone systems, but its quality is not good 
enough for use in broadcasting. For the latter 
it is customary to use moving-coil or ribbon 
microphones. Both rely for their operation on 
the same fundamental principle : that a voltage 
is generated across the ends of a conductor 
when this is moved across a magnetic field. The 
amplitude of the voltage so created is directly 
proportional to the speed at which the con- 
ductor is moved. 

Ribbon Microphone 

F-ig. 6 shows in simplified form the con- 
struction of a ribbon microphone. Tt consists 
of a very thin corrugated aluminium ribbon 
suspended between the pole pieces attached to a 
permanent magnet. The ribbon vibrates in 
sympathy with any sound waves which strike it, 
and voltages of similar wave- 


range in air and are usually sent 
over great distances by first 
making electrical copies of them, 
i.e. by producing electric currents 
with the same shape as the sound 
waves. These currents can be 
transmitted over virtually any 
distance, either along a wire, as in 
telephone systems, or by radiating 
them from an aerial, as in radio 
broadcasting. Both methods 
require a device for converting 
sound signals into electrical 
signals, i.e. a microphone. 

Telephone Systems 
One type of microphone con- 
sists of two metal disks separated 
by loosely packed carbon granules. 
When sound waves move the thin 
diaphragm forming the front disk, 
the degree of perfection of contact 
between these granules is altered, 
so varying the resistance of the 
microphone. If a current is 
passing through the microphone 
all the time, then when speech 
waves strike the diaphragm, the 
current will vary in such a way 
that its difference at any instant 
from the normal steady value 
will represent the air pressure at 
that instant. 



form are set up between the 
ends of the ribbon. These 
voltages are very small but 
are stepped up to greater 
value by a transformer 
usually included in the case 
of the microphone, the out- 
line of which is shown dotted 
in Fig. 6. 

Moving-coil Microphone 

The construction of a 
moving-coil microphone is 
shown in Fug. 7. This has 
a diaphragm in the form of a 
circular domed disk of 
aluminium which is reason- 
ably free to move, being 
attached to the body of the 
instrument (shown solid) 
by a flexible suspension of 
corrugated aluminium. The 
diaphragm can thus vibrate 
under the stimulus of any 
sound waves which strike it. 
To the diaphragm is attached 
a coil of wire situated within 
the field of a permanent 
magnet. As the coil moves 
in the magnetic gap, voltages 
are induced in it, these 
constituting the microphone 
output. The output is greater 
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than that of the ribbon microphone, because it 
is magnified by the number of loops or turns of 
wire in the moving coil. Jt is usual to step up 
. the output still further with the aid of a 
transformer. 


The shape of the magnet system of a 
moving-coil microphone is worthy of 
further description, because it is similar to 
that used in moving-coil loudspeakers. 

^ One pole of the magnet is 
cylindrical in shape and situated 



Fig. 8. Section of moving-coil loudspeaker. 
A, windings to energise magnet; (), coil 
suspended in gap of magnet ; C", paper cone, 
supported around outer edge ; bufllc is 
indicated by broken line. 


I inside a hole in a soft-iron plate, which 
I forms the other pole. Thus the two poles 
1 arc very close together, and an intense 
magnetic field is produced in the air 
gap between the two where the moving 
coil is situated. 


Moving-coil Loudspeaker 

If audio-frequency currents arc passed through 
the coil of a moving-coil microphone, the latter 
will reproduce them as sound waves. The 
currents produce a magnetic field inside the 
coil, "and this reacts with the field due to the 
permanent magnet to produce movement of 
the coil and hence of the diaphragm. But the 
microphone does not make a very good loud- 
speaker, and this is due mainly to the small size 
of the diaphragm. 

Usually loudspeakers have larger diaphragms 


— up to 16 inches in diameter, the most popular 
size being 5 to 8 inches diameter. Diaphragms 
are almost invariably of paper, and the con- 
struction of a typical moving-coil loudspeaker 
is illustrated in Fig. 8. This shows a loud- 
speaker with an energised magnet, i.e. one in 
which it is necessary to pass a steady current 
through field windings A in order to produce 
the magnetic field in the gap. Most modern 
loudspeakers have permanent magnets. 


Frequencies in Music 

Reference to the piano keyboard, Fig. 9, on 
which are marked the frequencies of the various 
notes in cycles per second, will reveal that for 
fullest reproduction of all musical notes, in- 
cluding harmonics, frequencies from 20 to at 
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least 10,000 c/s must be handled by the speaker. 
Modern amplitude-modulated (a.m.) receivers 
reproduce only up to about 4,000 c/s. 

These are called low or audio-frequencies and 
arc represented throughout this Course by the 
initials a.f. 

At the lowest frequencies, movement of the 
diaphragm is so slow that air pushed forward 
has time to get round lo the region of reduced 
pressure behind it, and, unless prevented, it 
does in fact do this, so that the energy available 
fails to set up a sound wave at these frequencies. 
The loss of bass that results can be avoided by 
making the length of the path from front to 
back of the diaphragm approach the wave- 
length of the low notes in question. For this 
the speaker is mounted behind a “ balTlc ” 
(as in Fig. 8), consisting of a flat board or a 
cabinet with a hole fitting closely round the 
outer rim of the loudspeaker cone. 


LESSON 3 

The Carrier Wave and its Modulation 


T kf musical scale. Fig. 9, shows that audible 
notes have frequencies up to 10,0(X) c/s 
or more, while the upper limit of audibility 
(bat's squeak) is round about 25,000 c/s ; 1,000 
c/s is known as 1 kilocycle per second (written 
1 kc/s.). 

The most direct method of radio transmission 
would be to convert into currents, by means of 


a microphone, the music played in the studio, 
subsequently amplifying these currents and 
passing them to an aerial for radiation into 
space. If this were done, there would be no 
means of tuning-in one station rather than 
another, because all would have to radiate 
currents covering the whole musical range, and 
an adjustment of the receiver that was right for 
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one would be right for all. A further difficulty 
would be that higher frequencies are radiated 
far more efficiently than low, which at once 
suggests that if frequencies even higher than the 
highest of the audible range were to be sent out, 
they would travel long distances even if the 
power behind them were quite small. 

Radio transmission is based on this latter 
conception, the frequencies used for sound 
broadcasting ranging from 30 kc/s to 100,000 
kc/s (100 Mc/s). Such frequencies arc called 
high or radio-frequencies. They are repre- 
sented here by the initials r.f., to distinguish 
them from the lower frequencies in the a.f. 
spectrum. 


and earth. The variation of voltage on the 
aerial with time can be represented by the curve 
of Fig. lla, typical of all alternating-current 
phenomena. This rhythmic variation of volt- 
age sets up disturbances in space, causing a 
series of rhythmic electrical pulses to be sent out. 

If the time occupied by each cycle is one- 
millionth of a second (/ — I Mc/s), the first 
pulse will have been travelling for this time 
before the second leaves the aerial. A dis- 
turbance in Ihc ether travels at the rate of 300 
million metres per second (186,000 miles per 
second, the speed of light), and if/™ 1 Mc/s, 
the first will be 300 metres away when the next 
starts : the wavelength will be 300 metres. 


Transmission Apparatus 

In the simplest form of transmission, a 
continuous carrier wave is radiated from an 
aerial. The apparatus used for transmission 
consists fundamentally of a powerful source of 
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Fig. 10. Sho^ving how rnUio-frequcncy currents 
are conveyed to an aerial tor radiating. 1,2 is 
turned by the capacitance between aerial wire 
and earth, shown dotted at C'2. Large currents 
pass through LI . 

alternating current at a very high frequency, 
coupled in a suitable manner to an aerial. A 
scheme showing a possible coupling is given in 
f ig. 10. Here the high-frequency currents from 
the generator are fed into the circuit LjCi, which 
is tuned to the frequency of the generator by 
suitable choice of inductance and capacitance. 
Large currents pass through Li, and this is so 
disposed in i elation to Lo that the alternating 
magnetic field set up by the passage of the 
current through the former cuts the latter, 
thereby inducing in it a voltage of the same 
frequency. These two coils are said lo be 
coupled^ because a current in one induces a 
voltage in the other. 

La is joined between aerial and earth, and 
forms with them another tuned circuit. The 
capacitance tuning Lg is provided by the aerial- 
earth system, which acts as the two plates of the 
dotted capacitor La is given an inductance 
that tunes the aerial to resonance with the 
generator. 

The large current flowing in this tuned aerial 
circuit develops a large voltage between aerial 



Frequency Ranges 

As with sound waves, one can use a simple 
formula for finding the wavelength of a radio 
wave of any frequency ; the formula is x — 
300,000 / metres (/ in kc/s). “ Medium-wave” 
broadcasting occupies the range 1,600 to 550 
kc/s il87‘5 to 550 m.). “Long-wave" broad- 
casting runs from 300 to 150 kc/s (1,000 to 
2,003 m.). 

Short waves can be considered as ranging 
from 6 0 Mc/s (50 metres) lo 30 Mc/s (10 metres). 

The frequency range 40-70 Mc/s is known as 
Band 1 and is allocated to television services. 
Above that the next broadcasting band is 
Band II, 87’5-100 Mc/s, reserved for frequency- 
modulated sound transmissions (the nature of 
which is described later). A further television 
band, 174 216 Mc/s (Band III), completes the 
spectrum of radio frequencies at present used 
for broadcasting. Higher frequencies will 
doubtless be brought into use in the future, 
possibly for colour television. 

The continuous wave radiated into space in 
the way described can be robbed of its energy 
by any conductor it may pass on its travels, 
the energy lost to the wave appearing as current, 
and eventually heat, due lo resistance-losses, in 
the conductor. If this latter happens to be an 
aerial wire, the currents can be made audible by 
a suitable wireless receiving installation. 

Modulating the Carrier Wave 

Neither music nor any other intelligible 
message can be conveyed by a continuous wave 
of constant amplitude ; this wave really does no 
more than establish a link between transmitter 
and receiver, for which reason it is usually called 
a carrier wave. When it is interrupted by being 
broken up into short and long periods of trans- 
mission, the dots and dashes of the Morse code 
can be sent ; this is one form of radio-telegraphy. 
For music or speech, something a little less 
drastic than complete interruption is required. 

Taking the simplest case, let us suppose it is 
desired to make the continuous wave carry a 
single pure musical note, the wave-form of which 
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Fie. M. Uiaeraiti illustrufine hoH a 
continuous >«'avc is modulated liy a 
vibration of low frequency. Jhe un- 
modulated currier is shown at (a), the 
low frequency to be transmitted at (h), 
and the modulated carrier hearing the 
impress of (b) is t*iven by the composite 
wave (c). 

is shown in Fig. 11b, drawn to the same scale 
of time as Fig. 11a. Many radio-frequency 
cycles occur in the time of one audio-frequency 
cycle. Complete interruption of the earner 
being too diastic, nothing remains but partial 
interruption, which can be interpreted as a 
change m intensity. Fig. I Ic shows the carrier 
current at varied in amplitude at the frequency 
of the musical note at h ; the complete com- 
bination is a radiO“frcqucncy current still, and 
can be radiated as such ; but it will now carry 
with it in its variations of intensity the impress 
of the musical note that it is its duty to convey. 
The whole is called a moiiulatcil carrivi , the note 
itself being referred to as the modulation. 

When music or speech is being transmitted, 
the form of the modulation is that of an ex- 
tremely complex and irregular wave ; but both 
in principle and in practice it is just as easy to 
modulate a carrier with the complex speech- 
currents from a microphone as with a current 
representing a single pure note. 

Actually Fig. 1 1 shows far too few radio- 
frequency cycles to each audio-frequency cycle. 
A 1,000 c/s note on a 1 Mc/s carrier would have 
a thousand radio-cycles to each audio-cycle. 
A belter, though less readily intelligible, 
representation would result if the whole space 
between the dotted lines showing the envelope 
of the wave in Fig. 11 were shaded, implying a 
radio-frequency far too rapid to follow. 


Sidebands 

The variations in amplitude of the carrier 
caused by the addition of the modulation can be 
expressed in another way, which is of con- 
siderable importance in receiver design. Both 


mathematically and physically, these variations 
in amplitude are exactly equivalent to the 
addition of new', less powerful carrier waves, 
called siclchands, differing in frequency from the 
original one by the frequency of modulation. 
The importance of this lies in the fact that a 
carrier modulated with musical frequencies up to 
8,000 c/s loses its definite single frequency and 
becomes a band of frequencies 16 kc/s wide, 
centred on the frequency of the unmodulated 
carriei. Thus a station nominally transmitting 
on 1,000 kc/s may occupy all frequencies from 
992 to 1,008 kc/s, and it is necessary that the 
receiver should shepherd the whole band, and 
not its centre only, through the set. 

The Detector 

Once m the set, the music brought by the 
carrier has to be made audible. Loudspeakej's 
alone cannot do this, for they will not respond 
to the radio-frequency component, and so far 
as they arc concerned the current at any mstam 
IS zero, the positive current (above the line in 
Fig. 11c) always being exactly balanced out by 
the negative current (below the line), fhat the 
currents thus balancing are sometimes large (at 
P) and sometimes small (at Q) does not matter ; 
the balance remains. 

If it were possible to lop olf half the wave by 
inserting in the circuit some contrivance that 
allowed the positive currents to pass while 
stopping^ the negative cut rents, there would 
remain an average positive current rising and 
falling at the frequency of the modulation. 1'his 
current would follow the curve outlining the 
upper side of the modulation envelope. The 
loudspeaker would therefore reproduce the 
note originally superimposed on the carrier at 
the transmitting station. 

The contrivance used to suppress half the 
wave in order to make the modulation audible 
IS called a dctcctai ; a thermionic valve is used 
for this purpose. 

Frequency Modulation 

In the type of modulation ju.st described the 
amplitude of the carriei wave is swung above and 
below its unmodulated value by the modulating 
signal ; this is called amplitude modulation. 
In another type of modulation the carrier 
amplitude is kept constant and its frequency is 
swung above and below its unmodulated value 
by the modulating signal. - The amplitude of 
the modulating signal is portrayed by the extent 
of the frequency change, and the frequency of a 
modulating signal is equal to the number of 
swinf^s in carrier frequency which occur per 
second. This is frequency modulation (f.m.). 

This system of modulation has the advantage 
over amplitude modulation in that receivers can 
be made insensitive to voltage fluctuations in 
the input signal and thus be unresponsive to 
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interference caused by electric motors, atmo- 
spherics, and other sources. F.m. is therefore 
particularly useful in cities, where man-made 
sources of interference abound. Frequency 
modulation of a carrier wave produces sidebands 
just as amplitude modulation does, but It produces 
them in greater numbers and they occupy a 


wider band-wid|;h. Fo^ this reason f m. broad- 
casting is carried out on high carrier frequencies 
in Band II (87-5~ lOOMc/s) where there is room 
for the sidebands. In the U.S.A. the sound 
accompaniment for television programmes is 
also broadcast on f.m. Details of f m. receivers 
are given in Lesson 10. 


LESSON 4 

Audio-frequency Amplification 


T he basic features of a valve amplifying 
circuit were described in Lesson I, where 
it was shown that one volt applied to the 
grid of a valve has the same eflcct on anode 
current as ^ volts applied to the anode. When 
an alternating voltage Vg is applied to the grid 
there is in the anode circuit the equivalent of an 
alternating voltage m limes as great. It there- 
fore becomes possible to replace the circuit of 
Fig. 1 2a, which shows a valve to whose grid a 
signal-voltage Vg is fed and in senes with whose 
anode there is a resistance R, by the simplified 
circuit of Fig. 12b, which is very much more 
amenable to calculation 
The total alternating voltage across R and r., 
IS fiVg ; that across R will be the fraction 
R/(R -1 I'a) of the whole. For Vg volts applied 


to the grid, we obtain ^iRVg/(R ! r^) volts from 
the anode, representing a voltage amplification 
of /xR/(R+ra) limes. This stage gain will 
approach the value as R is made greater and 
greater. The result is that the stage gain A of a 
triode with a resistance load is given by : 


It might be thought that the input signal Vg 
could be applied directly between the grid of the 
valve and the negative end of the filament, and 
if the input signal is small this is sometimes done 
quite successfully. But if the signal is reason- 
ably large - say more than 1 volt m amplitude - 
such a simple arrangement gives rather distorted 
results. On positive half-cycles of the input 
signal the grid collects electrons from the 


filament, causing riUI cunent to flow in the 
source of input signal. 

In flowing through the source resistance this 
current sets up a voltage which lends to make 
the grid negative, and reduces the eflcctive input 
voltage at the valve grid. I'his docs not occur 
on negative half-cycles of the input signal, 
because no electrons are collected by the grid 
and there is no grid current. As a result of 
grid current, therefore, positive half-cycles of 
the signal are not reproduced at their full 
amplitude and the valve output is distorted. 

To avoid this distortion it is necessary to 
arrange that the grid is always negative with 
respect to the (i lament, even when the positive 
half-cycles of the signal are being performed. 
This is achieved by applying to the grid, in 
addition to the input signal, 
a steady potential which 
must be greater than the 
peak value of the largest- 
amplitude signal the valve 
is likely to be called on 
to amplify. This steady 
negative voltage is called 
the hias. 

In older types of battery- 
driven leccivers a separate 
battery, called a grid-bias 
battery, was used for pro- 
viding these steady 
potentials, and Fig. 13 is a 
typical circuit. The battery is connected between 
grid and filament via a high-value resistor R 2 , 
called a leak. This resistor is essential ; 
without it, the small internal resistance of the 
battery would short-circuit the input to valve Vj. 
A typical value for a grid leak is 1,000,000 ohms, 
i.e. 1 megohm, written 1 Mu. 

Resistance-Capacitance Coupling 

Fig. 13 illustrates another feature of audio- 
frequency amplifier design— the method of 
applying the output of one valve to the input 
of the next for further amplification. This is 
done by using a coupling capacitor Ci. The 
output of valve is in the form of an alternating 
voltage developed across resistor Ri. One end 
of Rj is connected directly to the positive pole 





Fig. 12. (a) Simple amplifying stage ; 

(b) circuit equivalent to (a), showing the 
sinode eirciiit only. 
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big. I.X. Illustrating method 
of obtaining grid bias by 
use of H dry cell. 
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of the h.l. supply, and the poteniial at this point 
is fixed. The voltage variations constituting 
the valve output thus appear at full amplitude 
at the other end of R,, the end connected to Vj 
anode. To transfer this voltage to the grid of 
Vjj requires a connection between V, anode and 
V3 grid. A direct connection cannot be used, 
because this would apply the positive (h.t.) 
voltage at Vj anode to Vj grid in addition to 
the wanted alternating signal. 

What is wanted here is a component which 
will transfer alternating voltages but block 
steady ones, and a capacitor is the obvious 
choice. The capacitance required depends on 
the resistance R^, because these two components 
can be regarded as forming a potential divider 
across Ri ; the larger R^ is made, the smaller 
need Q be. If R2 = I Mn, Q can be 0 01 /iF 
in an a.f. amplifier. 


Automatic Bias 

In mains-driven receivers and amplifiers it is 
inconvenient to use dry cells to provide grid 
bias, and the necessary voltage can be obtained 
automatically from the cathode current of the 
valve." In the typical circuit shown in Fig. 14a 
the cathode of the valve includes a resistor Rj 
and a capacitor Ci, the valve grid being returned 
to h.t. negative by a grid leak R.^ In flowing 
through Kj the valve current sets up a voltage 
which makes the cathode of the valve positive 
with respect to h.t. negative. 

As the grid is returned to h.l. negative, the 
cathode is positive with respect to the grid : the 
grid is negative with respect to the cathode as in 
the battery bias circuit of Fig. 1 3. The value of 
cathode resistor required to give a wanted value 
of bias can be obtained directly from Ohm's 
law. If the bias required is - 2 volts and the 
valve anode current at this value of bias is 5 mA, 
the resistor value is given by : 




I. 


0005 


^ 400 ohms 


Reducing Distortion 

During operation of the amplifier the anode 
current vanes in sympathy with the applied 
signal, and if Ci were omitted the bias would 
vary too. Such variation of bias has the effect 
of reducing the gain of the valve, this being one 
form of negative feedback. It also reduces 
distortion, and where the highest quality is 
wanted and gam can be sacrificed, the circuit is 
used without the bypass capacitor C,. Where 


maximum gain is essential, the capacitor must 
be included. Its reactance should be small 
compared with Ri at the lowest frequency to be 
amplified ; 50 /xF is a common value in audio- 
frequency amplifiers. 

A circuit of similar principles is used in 
modern battery sets to eliminate the need for 
bias cells. The automatic bias resistor is 
connected between l.t, negative and h.t. nega- 
tive. and the grid leak for the valve requiring 
bias is returned to h.l. negative. The anode 
currents of all the valves in the receiver pass 
through the bias resistor and develop the 
required bias voltage across it. 


Using a Transformer 

Fig. 14b shows an allernalivc method of 
connecting the output of one valve to the input 
of the following valve in an audio-frequervey 
amplifier. Instead of two resistors andja 
capacitor the circuit uses a transformer. Ine 



Fii*. 14a (left). Method of obtaining grid bias 
by means of a cathode resistor. Fig. 14b (right). 
InttT-valve coupling by means of a Iransformer. 


anode current of Vj passes through the primary 
winding of the transformer, and in doing so 
induces a voltage across the ends of the 
secondary winding. This voltage has a wave-form 
similar to that of the current in the primary, 
and it is applied to the grid of R^ and Ck 
are automatic biasing components. 

One of the advantages of this method of 
coupling is that it can in itself provide some 
amplification. For example, if the secondary 
winding has five limes the number of turns on 
the primary winding, the secondary voltage is 
five times the primary voltage, i.c. five times the 
output voltage of valve Vj. Where V, and V, 
have equal gains of say 20, the overall gain of 
the amplifier is 20 x 20 x 5 ^ 2,000. WithRC- 
coupling the gain would be only 20 x 20 = 400; 
but the three components of an RC-coupling 
circuit are cheaper than a transformer. 
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LESSON 5 , 

Radio-frequency Amplification 


the 


T he process of magnifying the radio- 
frequency voltage induced in an aerial 
when a earner wave strikes it is called 
radio- or high-frequency amplification. 

Every receiver begins with a tuned circuit, 
because this provides both a certain selectivity 
and some magnification of the received voltage. 
In Fig. 1 5 the tuned circuit LjC,, coupled to the 
aerial coil which carries the aerial currents due 
to all transmitters within range, selects from the 
mixture and magnifies that which has the 
desired frequency. As the figure shows, 
input voltage to the valve Vj v . . 
is that developed across the 
variable tuning capacitor Q. 

From the basic circuit of 
Fig. 4 it would appear that a 
satisfactory r.f. amplifier could 
be constructed by using a 
second tuned circuit L 2 C 2 as 
the anode load of a inode, as 
suggested in Fig. 15. But 
such a circuit (if constructed) 
hursts into oscillation when- 
ever the two circuits LiC, and 
L 2 C 2 are adjusted to resonate 
at the same frequency. 

Energy is fed back from the 
anode circuit to the grid 
circuit in sufticient quantity 
for the amplifier to be capable 
of supplying its own input. 

The transfer of energy can 
occur via mutual inductance between and Lg 
but even if the two inductors are perfectly 
screened one from the other the instability still 
persists. It occurs inside the valve and by way of 
the capacitance between the anode and 
the grid of the triode. This capacitance is 
very small, e.g. 2 pF, but it can provide 
sufficient feedback of energy to cause 
oscillation. 



The screen of the valve, if kept at earth 
potential, would decrease the electron-flow to 
the anode so greatly that the amplification 
obtained would be very poor. It is therefore 
connected to a tapping (about 60v.) on the h.t. 
battery, giving it a voltage high enough to 
increase the clcctron-flow, while still being low 
enough to allow the anode to pull the bulk of the 
electrons to itself by virtue of its higher voltage 
(about I20v.). 

Compared with a triode, a screen-grid valve 
has about the same value of mutual conductance, 
but its higher amplification factor, 
even though combined with a higher 
a.c. resistance, allows greater gain to 
be had from the stage as a whole. 


HT4 


rig. 15. Elcmentury form 
oT r.f. ampliKer which is 
unsatisfactory because of 
instability caused by the 
anode - grid capacitance 
(shown dotted). 


Negative Resistance 
The introduction of the second grid 
into the triode, resulting in the 
screened-grid valve or tetrode, made 
possible for the first time stable high- 
gain r.f. amplification. But it was 
soon discovered that these tetrodes 
had one disadvantage as far as r.f. 
amplification was concerned. At low 
anode voltages the anode emits 
secondary electrons, and as a con- 
sequence these valves develop a 
negative anode impedance, as shown 
by the portion AB of the dotted curve 
in F'lg. 16a. This limits the output 
of the valve. 

There arc two ways of overcoming this kink 
of negative resistance. One is by constructing 
the valve with a large space between screening 
grid and anode. This is the method used in 


Screen-grid Valve 

To overcome this instability, the screen- 
grid valve is used. Between signal grid 
and anode there is interposed a screen of 
fine-mesh gauze which, in use, is con- 
nected to filament by a capacitor offering 
negligible impedance to the radio- 
frequency currents. Energy fed back 
from the anode is trapped by the screen 
and shunted harmlessly through this 
capacitor to filament, without being 
allowed to pass through the grid circuit 
on the way. By using for a screen- 
grid valve the circuit of Fig. 15 
immediately becomes completely stable. 



Fig. 16a. Anode current-anode voltage curve of tetrode 
(screen grid) valve, showing kink (dotted) of negative 
anode impedance, overcome by third grid, giving the 
pentode valve. Fig. 16b. Anode current-grid voltage 
curve of varlable-mu pentode valve (dotted). Solid 
curve Is of non-vartable-mu pentode valve. 
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*>utpul tetrodes. The second is by introducing 
a third, earthed, grid between screening grid 
and anode, which gives the pentode valve. 
Such construction is used in pentodes for 
r.f. amplification and power output. The 
curve CDF: in Fig. 16a is typical of the 1., Ea 
characteristics for a pentode and a tetrode with 
critically -spaced electrodes. Note the complete 
elimination of the kink of negative resistance. 

Variable-mu Valve 

R.F. amplifiers can be used to amplify a 
weak signal to amplitudes suitable for use by 
a detector, or they can be required to handle 
a very strong signal when the receiver in which 
the amplifier is built is tuned to the local station. 
An r.f. valve, whether pentode or tetrode, 
may have an amplification factor of several 
thousands, which means that the valve can 
operate satisfactorily only on very small grid 
swings. If a large signal is applied, severe 
distortion inevitably results. 

In modern radio practice this difficulty has 
been solved by the introduction of variahle~niu 
r.f. valves. These are tetrodes or pentodes in 
which the spiral of wire which forms the control 


grid has been wound so that the pitch is wide 
one end and narrow at the other. As a con- 
sequence of this a small negative potential 
applied to the grid will completely stop electrons 
passing through the small meshes but not 
through the wide-mesh part. It takes a very 
large negative bias to stop the electrons passing 
through this part, and so the la Ea curve for a 
variable-mu valve has the shape shown dotted 
in Fig. 16b. The solid curve applies to a non- 
variable-mu or straight tetrode or pentode. 

The mutual conductance or slope of the 
variabic-mu valve varies along the curve, being 
great at small negative bias values and small 
at large negative values of grid bias. Small 
signals applied when the grid bias has been 
adjusted to point A will receive great ampli- 
fication as in normal straight r.f. valves ; but 
if the valve is biased back to point B, the valve 
can accept a signal of 20-30 volts peak to pe^k 
value. Thus it is possible with such valviis 
to control the amplification and the signal 
handling capacity simply by altering the grid 
bias. Hence the name variable-mu valve. \ 
These valves make the easiest and best kind' 
of volume control. 


LESSON 6 

Principles of Detection 


T he diode type of detector, or demodulator, 
is the most popular. A typical circuit 
for such a detector is shown in Fig. 17a. 
Here two diodes are combined with a triode 
a.f. amplifier, all in a single glass bulb. This 
type of valve construction, where several simple 
valve types arc combined within a single glass 
envelope, is typical of the complex varieties 
now available. 

The modulated radio-frequency signal appears 
across the tuned circuit LiC, and is applied 
between the anode and filament of the diode 
A via the resistance Rj, and the capacitor Q. 
Delected audio-frequency voltages appear across 
Rj, and are applied via the coup- 
ling capacitor and the volume 
control potentiometer R^ to the 
grid of the triode a.f. amplifier. 

The coupling capacitor C;j is 
necessary to allow of the po- 
tentiometer being connected to 
the grid bias battery B. 

Diode Detector 

To appreciate the method of 
operation of a diode detector 
it is well to consider first the 
operating conditions when an 
unmodulated r.f. signal is applied 


to It. The circuit under consideration is that 
shown m Fig. 17b, in which the generator 
delivers a constant-amplitude allcrnating volt- 
age. On positive half-cycles of the input signal 
the diode anode is made positive with respect 
to its cathode, and electrons are collected by the 
anode ; that is, current flows through the valve 
and into the capacitor Co. The current in C., 
generates a voltage across it 
and, with proper design, this 
voltage is approximately 
equal to the peak value 
of the applied alternating 
input. 

During negative half- 
cyclcs of the input signal 
the electrons emitted by the 
cathode are returned to it by 
the negative charge on the 
anode, aiTd there is thus no 
current through the valve. 
Co therefore begins to dis- 
charge through the diode 
load Ri but, if the circuit 
is working properly, the fall 
in voltage across Q during 
the time of the negative half- 
cycle is very small— usually 
about 5 per cent, of the 



DETECTOR VALVE. Fik. 
17a. CirciUl of a typical 
diode detector. See also 
Fig. 17b in next page. 
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total voltage. This loss in charge is made 
good during the succeeding positive half-cycle 
when the voltage across Cg is restored to its 
maximum value again. 

So the process continues, the capacitor 
voltage being restored to its maximum value 
once during each cycle of the input signal. 

The voltage across 

Ca has a ripple at ✓iv 

the frequency of the f j 

input signal, due to (i) 
the periodic partial 
discharges through 
Ri ; but it is of 
small amplitude, 
and the voltage can 
be considered as 
about constant. Its value is equal to the peak 
value of the alternating input signal. 

Suppose that the applied voltage is amplitude- 
modulated : the peak value rises above and 
falls below the unmodulated value in sympathy 
with the wave-form of the modulating signal. 
The voltage across C\, is at all times equal to 
the peak value of the input signal, and hence 
this voltage, which is the detector output, 
rises and falls about the steady value which 
corresponds to the unmodulated earner. 

With an unmodulated carrier of 10 volts 
amplitude, the voltage across will have a 
steady value of 10 volts. If the earner is 
100 per cent, modulaicd, Us amplitude varies 
between 0 and 20 volts peak value, and the 
diode output similarly varies between 0 and 
20 volts. The detector output never reverses 
in polarity during modulation ; it has the 
same sign at all times, but varies in amplitude 
with the same wave-form as the modulating 
signal. The output has an average value 
approximately equal to the unmodulated carrier 
amplitude. Use is made of this in automatic 
gain control circuits, described more fully in 
a later Lesson. 

Drawbacks 

Diode detectors work well in practice. It is 
virtually impossible to overload them ; they 
give less distortion the greater the signal applied 
to them. Diodes occupy little space and it is 
easy to combine two of them with a triode or a 
pentode in one glass envelope. These are the 
reasons why diode detectors are invariably used 
in modern superhet receivers. But they have 
disadvantages : they do not amplify in them- 
selves, and they offer a fairly low resistance to 
the tuned circuit which feeds them. They 
reduce its amplification and its selectivity, this 
being known as “ damping ” the tuned circuit. 

Suppose we take an ordinary triode valve and 
connect it up as a diode detector, using its grid 
as a diode anode. 7'he true anode we connect 
uo as an a.f. amplifier as shown in Fig. 18 


VVhat will happen ? Tt^e grid will function as a 
diode anode, and will detect as already explained. 
Audio-frequency potentials corresponding to 
the modulation wave-form will appear on 
the grid, and these will be impressed on the 
electron stream, and so the valve amplifies the 
audio-frequencies. Such an arrangement sounds 
ideal, far superior to a normal diode which 
has an amplification factor of less than one ; 
but there are two drawbacks. 

As previously explained, a diode detector 
develops a steady potential on which the audio- 
frequency output is superimposed, and this 
voltage is dependent on the magnitude of the 
signal applied to the diode. In the case of the 
leaky grid detector this steady voltage has to 
play the part of grid bias for the amplifying 
process of the valve, and the steady potential 
may not be quite the right value for grid bias 
purposes. In fact, only for one particular value 



Fig. 18. Triode Krid-detector with reaction. 
Adjustmcnl of capacitor L2 neutralises 
detector damping on LI CT, sharperiinR tuning 
until circuit is thrown into oscillation. 

of signal strength can this steady voltage be 
correct as grid bias. This fact limits very 
severely the range of signal strengths which can 
safely be applied lo a leaky grid detector, and 
the only safe plan is to apply fairly small signals 
to the valve. Leaky grid detectors give their 
best results on small signals, a result quite the 
opposite lo that for diode detectors. 

The second drawback is that leaky grid 
detectors damp the tuned circuit which feeds 
them even more than diode detectors, due in this 
case to the presence of the anode-grid capaci- 
tance. This difiiculty can be overcome by the 
use of a valve with a very low value of anode- 
grid capacitance, such as a screened grid or r.f. 
pentode, or by the use of reaction. This 
important addition to a leaky grid detector is 
largely responsible for the enormous popularity 
which this type of detector once enjoyed. 

In connexion with radio-frequency amplifica- 
tion (Lesson 5) attention was drawn to possible 




C2 Oulpul 


Fig. 17b. Fundumenlal 
circiiif of a diodi* delector. 
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ANODK-IIKNI) DKTECTION. Iir, 19. 
Circuit and curve for an anode-bend detector. 


oscillation caused by energy fed back Irom the 
anode circuit of a valve to its grid. It was 
shown that if the anode and grid circuits are 
tuned to the same frequency, the anode-grid 
capacitance of a triode is sullTcient to cause 
oscillation. If the anode circuit is not tuned, 
there is no oscillation, and the effect of the 
intcr-clectrodc capacitance is to damp the 
input circuit .severely. What is wanted to 
improve the performance of the leaky-grid 
detector is a circuit which offsets the damping 
due to the anode-grid capacitance and goes part 
of the way towards making the input tuned 
circuit oscillate. When this circuit is adjusted 
so \h'di it just fails to oscillate, the damping 
is neutralised and the effective magnification 
of the input LC circuit can be considerably 
increased. This process is called reaction, 
rcfreneration, or positive feedback. Fig. 18 is an 
example of a circuit that can be used. This 
shows an ordinary grid detector in which the 
anode circuit contains a high-frequency choke 
L.<|, the inductance of which is so chosen that it 
offers a low impedance to currents of speech 


frequency and a high impedance to high- 
frequency currents. The former travel on 
through the audio-frequency transformer T ; 
the latter pass to earth either through C 3 or 
the call and capacitor L 2 Ca. 

L* is coupled to Li, with the result that the 
passage through it of radio-frequency currents 
tends to build up the signal voltage already 
present in Lj. Control of this effect is achieved 
by adjusting the reaction capacitor Cg ; this 
acts as a variable feed-impedance, and does not 
tunc Lsj to the frequency of the signal. 

As C 2 is increased in capacitance, the signal 
being received gets louder and louder, the 
tuning of LiCi becoming sharper. Ultimately 
the tuning becomes sharp enough to make the 
reproduction very low-pitched ; reaction has 
then been pressed beyond its legitimate limit. 
The increase of sensitivity imparted to jU 
receiver by the judicious use of reaction can be 
very great, especially if the detector, like that 
shown in Fig. 18, damps its grid circuit hcavilyl 
Therefore reaction has been very extensivciM 
used, especially in simpler, low-priced sets. ^ 

One of the disadvantages of diode detection is \ 
that the tuned circuit that feeds it has to provide 
the voltage driving the diode current, and there 
is loss of signal voltage, and flattening of tuning. 
This is avoided by anode-bend rectification. 

This depends on the curvature of the Kg -!□ 
characteristic instead of on the curvature of 
the Fg-lg characteristic. Circuit and curve 
for anode-bend detection arc given in Fig. 19. 
When a carrier of 1*5 v. amplitude is super- 
imposed on the steady .1 v. bias at point A 
(l„ 006 mA) the anode current will swing in 

sympathy between zero and D (0-78 rnA), 
giving a large increase in average current. 
This audio-frequency current can be converted 
into a voltage for transmission to the next valve 
by inserting a suitable impedance in the anode- 
circuit of the detector. 

Unless the signal is too large, the i eg ion of 
grid current (Fig. 19) is never entered with 
anode-bend detection ; the tuned circuit there- 
fore does not suffer damping from this cause. 
But the capacitance between anode and grid of 
the valve will still feed back energy tending to 
suppress the voltage applied to the grid. To 
avoid this it is usual to have a pentode valve. 


LESSON 7 


Output Stage in 

T he loudspeaker, connected in the anode 
circuit of.the last, or output valve, requires 
power to operate it, because it has to do 
work in setting up sound-waves in the air. To 
provide this, power in reasonable quantities 
has to be taken from the h.t. supply : in 


Modern Receivers 

consequence, output valves are built to consume 
a fairly high anode current. 

To obtain maximum power from a valve it 
IS necessary to use the correct anode and grid 
voltages, and to use a loudspeaker of the 
correct impedance to give the valve its optimum 
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had. Details of this, worked out by a geo- 
metrical construction from the valve-curves, 
are set forth in the instruction slip issued with 
each valve. Leaving these calculations to the 
valve-makers, we will con- 
sider various types of output 20. One 
stage and their relative merits method of 
from the point of view of applying neRa- 
the designer and user of a 
receiver. „„,put stage. 


DFTFtTOR 
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Triode and Pentode 

The simplest output stage 
is provided by the triode - 
valve. Its outstanding ad- 
vantage is ease of handling, 
and It gives nearly full power 
over quite a wide range of 
loads. To set against this there is the dis- 
advantage that the triode requires a larger signal 
to operate it than its usual competitor the 
pentode, and it makes rather inefficient use of 
the anodc-cireuit power supplied to it, converting 
only some 15 to 20 per cent, of it into audio- 
frequency power with which to drive the speaker. 

I'hc pentode has higher efficiency' -it con- 
Ncrts ovci 40 per cent, of the anode-circuit 
power supplied into spccch-frcquency output, 
and requires a smaller signal-voltage at its grid 
foi full power ; but it gives much more distor- 
tion if the speaker loads it wTongiy. With a 
moving-coil speaker, the impedance of which 
docs not vary greally with frequency, the 
pentode is satisfactory. Improved results can 
be obtained with pentode valves by connecting 
a lone-control circuit in parallel with the loud- 
speaker. This, in its simplest form, consists 
of a capacitor in senes with a resistance. 

Beam Output Tetrodes 

Towards the end of Lesson 5 it was mentioned 
that It was possible to eliminate the tetrode 
kink ” by leaving a large space between anode 
and control grid. Modern radio technique 
makes extensive use of such valves for power 
output, foi these tetrodes are 
superior to normal pentodes in 
performance. They arc slightly 
more efficient and give less - 
distortion. It is common practice 
in these valves to direct the 
electron stream emitted by the _ 
cathode towards the anode by " 
earthed deflecting plates mounted 
within the valve. Such valves are 
called beam output tetrodes. They 
behave very similarly to pentodes : 
the same high impedance and require 
controls for best results. 

In Lesson 6 it was shown how the application 
of reaction, or regeneration, to a detector valve 
improved amplification but increased distortion 


by reducing the amplitueje of the top notes. If 
reaction is applied negatively (giving “ de- 
generation ”) the opposite results will be 
obtained, i.e. amplification and distortion will 
be reduced. The use of degenerative 
or negative feedback is very popular 
in output stages, where it enables 
reproduction as dislortionlcss as 
that from a inode to be obtained 
from a pentode or tetrode, whilst 
retaining the most attractive 
attribute of the latter- high 
efficiency. 

One of the simplest ways of apply- 
ing feedback consists in omitting 
the usual by-pass capacitor from 
automatic grid -bias systems. 
Another is shown in Fig. 20, where 
a potentiometer, consisting of the resistors R, 
and Rz, has been connected between anode and 
earth so that a fraction of the output voltage is 
applied to the grid of the valve via the secondary 
winding of the intervalve transformer. 

Two-valve Output Stages 

When more power is required for the loud- 
speaker than can be provided by a single valve, 
a .second can be used in conjunction with the 
first as shown in Fig. 21, the arrangement 
being called push-pull. The signal voltage is 
split between the two valves, so that if at any 
instant the grid of one is made moie positive 
by the signal, the other is made more negative. 
The resulting signal currents in the anode 
circuits of the two valves are therefore in 
opposition, but by being made to flow m oppo- 
site directions through the centre-tapped primary 
of the output transformer, theii effect on the 
secondary is additive. 

Because the .steady anode-currents of the two 
valves are opposed, 
there is no permanent 
magnetisalion of the 
core ofTu, nor is there 
any signal current 
flowing through the 
anode battery. The 
former allows of the 
use of a smaller trans- 
former than would 
othcrwi.se be po.ssible, 
while the latter tends 
to prevent instability 
of the set as a whole. 


Hk. 21. rush-pull arrantic- 
menl of two pentodes with 
centre-tapped transfonuiT. Cir- 
cuit for Q.P.P. dilTcrs only in 
vollagc of grid battery. 
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When about double the usual bias is applied induced in the secondary. Each valve deals 

to the grids of \i and Vg in Fig. 21, the anode with only one half-cycle of the signaK 

current becomes negligibly small until a signal The advantage of this quiescent push-puH, 
arrives. The alternating signal voltages make or Q.P.P.. is that the anode current taken from 

each grid in turn positive compared with its the h.t. supply is negligible in the absence of a 

steady condition, and each valve in turn sends signal, and is at any time only great enough to 
a pulse of anode current, in wave form like provide the required volume of sound in the 

that of the applied signal voltage, through Tg. speaker. In contrast, ordinary output valves 

Ihe Slim of the alternate pulses is an alternating take continuously a current large enough to 

current, so that a normal signal voltage is cop>e with the strongest possible signal. 

LESSON 8 

Amplitude Modulation Receivers: 

Tuned Radio-frequency 

H aving considered the operations carried parts of the circuit to the left of the line AB, 

out m a straight ” receiver, namely Fig. 22. This receiver is designed to cover the 

r.f. amplification, detection, a.f. amplifi- long and medium wave ranges of 150- 300 kje/s 
cation, and power output, the reader is now in (1,000 2,000 metres) and 550 1,600 kc/s (187^5-' 

a position to investigate the circuit diagram 550 metres) respcclivcly. To achieve this, 

of a complete receiver. Fig. 22 gives the each tuned circuit is composed of two inductora, 

complete circuit diagram of a three-valve two- one of which (the larger) is shorted out pv 

waveband “ straight ” battery-operated receiver the wave change switch when medium-wave 

of the type known as t.r.f. (the initials signify reception is wanted. \ 

the presence of a tuned radio-frequency stage). 

This circuit comprises three pentodes, the Screened Transformer 
first of which is a variable-mu valve functioning For example, m the first tuned circuit 
as an r.f. amplifier. The second valve, the LgL^Cg, Li is shorted out by means of the switch 

detector, is an r.f. pentode of the “ straight Sg when medium-wave reception is wanted, 

or non-variable-rnu variety. The third is an Lj is mounted close to L| and serves to transfer 

audio- frequency power output pentode. the signal intercepted by the aerial to the 

The r.f. stage of the receiver includes all those first tuned circuit. The dotted line surrounding 


A 
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the transformer indicates that it is screened, currents from reaching the output stage and 
i.e, mounted inside a metal box to prevent deflects them into the circuit L7C8, where their 
capacitive or magnetic interaction with other presence is beneficial, for this is the reaction 
components in the receiver. circuit: the capacitance of the reaction capacitor 

Notice that the inductor L4 is not returned to controlling the degree of regeneration and 
eat;th but to a potentiometer R, via the r.f. hence the gain and selectivity of the detector 
filter RiCi, which has the function of preventing stage. The a.f. voltage output of the stage 
r.f. currents from straying into the audio- appears across the anode load R4. Qi and Ci-. 
frequency section of the set. The potentiometer are additional r.f. filtering condensers. 

R7 forms the volume control of the receiver 

and applies a controllable negative bias to the Automatic Biasing Arrangements 
grid of Vi in a manner to be described later. The a.f. output of the detector Is fed im- 

The screen of V, is fed from the 120 volt h.t. mediately to the control grid of the output 
line via the resistor Kb, the value of this being pentode V., via the coupling capacitor Qo- 
chosen to give the desired value of screen volts, B'fis is applied to V3 by rneans of the 1 megohm 
usually about 60. It is commonly between 8*'id leak Rn. The moving-coil loudspeaker is 
50 kn and 100 kn. The size of the capacitor connected in the anode circuit of Vj by means 

Cb must be such that it is a virtual short circuit ol the usual matching transformer Tj, Cx4 having 

to currents at radio-frequency. A suitable the purpose of limiting the rise in moving coil 
value is 01 iih\ impedance at high audio-frequencies. 

The anode load of Vi is the tuned circuit We now come to the automatic biasing 
L^LflCg, the values of the components being arrangements by means of which the two 
the same as for I.;,L4C2. The switch S3 closes different bias values for the r.f. valve and for 

with Sb and Si, and in a commercial receiver the output pentode are obtained without the 

these three, together with the filament on-olT use of additional dry cells from the main h.t. 
switch Sj, would be operated by a single control battery. The h.t. current of the whole receiver 
knob with three positions —ofl', medium-wave passes through the two resistors R^ and R« 
reception, and long-wave reception. The 01 ttV connected between l.t. negative and h.t. negative, 
condenser Cl has a purpose similar to that of Co ’. The value of R^ is so chosen that the voltage 

it earths one end of the long-wave coil far drop across it is the correct grid bias for V3. 

as r.f. currents are concerned, yet allows the coil By returning the grid resistor R^ to the junction 

to be returned directly to the h.t. line. of Rg and R», Va is correctly biased. The 

value of R 9 is so chosen that the total voltage 
The Detector Stage drop across K^ and R9 is the greatest value of 

A straight r.f. pentode is used as a leaky- bias likely to be required by Vi. Any desired 
grid detector. K3 and C\ are the screen feed fraction of this bias can be applied to Vi grid by 
components with similar values to those used adjustment of R7, which is connected across Rg 
in the r.f. stage ; R^ and C7 are the grid leak and and Rp. To avoid negative feedback (,yt?e 
grid capacitor respectively, suitable values being Lesson 4) the bias resistors arc decoupled by 
I megohm and OOOl /laF. Lg is an r.f. choke, a capacitor of high capacitance. The 
which has a low reactance to a.f. currents but a receiver is sufficiently sensitive to give good 
high reactance to r.f. currents. It prevents r.f. reception from the stronger Continental stations. 

LESSON 9 

Amplitude Modulation Receivers : Superheterodyne 

T he superheterodyne superhet ") type of kc/s. The new carrier generated as a conse- 
receiver has almost completely sup- quence of the mixing will be on 1,465 — 1,000 — 
planted the “ straight ” type, a typical 465 kc/s. The difference term is called the 

example of which is described in Lesson 8. intermediate frequency (abbreviated to i.f.). 

Briefly, the theory of operation is as follows. 

The wanted signal is “ mixed with (or The Frequency Changer 
“ heterodyned by ”) the output from an oscilla- The mixing and oscillating arc carried out in a 
tor situated within the receiver. One result of single valve called the frequency changer. The 
this mixing process is that a new carrier is carrier generated at the intermediate frequency 
generated, the frequency of which is the dif- has impressed upon it the modulation of the 
ference between the frequency of the original wanted signal, so that if you follow the fre- 
CJ^rrier and that of the local oscillator. Suppose quency changer by a complete straight receiver 
the wanted station is transmitting on 1,000 kc/s tuned to the i.f. you will hear the wanted 
and the local oscillator is generating on 1,465 programme as the output of the straight set. 
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The superhet receiver changes the carrier 
frequency of every station it receives J^to a 
single, new, and generally lower value, the i.f., 
which is then amplified, detected, and then 
amplified at audio- frequency as in straight 
receivers. All these processes are indicated in 


grids, one of which is bonded internally to , ic 
oscillator grid and so impresses the oscilhr ^ 
frequency on the electron stream of the vaK, 
thus giving rise to the mixing process. 

The second additional grid is internal!) 
connected to the normal screening grid of the 
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Fib. 23. Block diaKram indicafing processes in the superhet type of receiver. 
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Fig. 23, in which the frequency changer is drawn 
as a single block. In the cheaper type of super- 
hets the r.f. stage preceding the frequency 
changer is omitted. 

Advantages of Superhet Principle 

The advantages of the superhet principle 
are that it is a comparatively simple matter to 
design an r.f. amplifier to give high amplification, 
together with high selectivity, provided it has 
to work ul only one carrier frequency. 

The complete circuit diagram of an up-to- 
date superhet receiver for use on a.c. mains is 
given in Fig. 24. It represents a 3-wavc-hand, 
4-vaIvc (excluding rectifier) receiver. To the 
left of the line AB in Fig. 24 is the frequency 
changer, a multiple valve known as a triodc- 
heptodc. The right-hand side of this valve is 
a triode oscillator with a tuned anode circuit. 
The left-hand side, the mixer section, can be 
considered as an r.f. pentode with two additional 


r.f. pentode, and serves to prevent interaction 
between the oscillator and signal-frequency 
circuits. The signal-frequency circuits which 
precede the frequency changer arc similar to 
those preceding the r.f. valve in the straight ^el 
of l.esson 8, except that this set works o^er 
three wavebands, the additional short wave- 
bandbeing from 16-7 to 50 metres (6-18 McA), 
and so the waveband switching is morke 
complicated, \ 

The receiver being described uses push-butlori 
control of w'ave-band switching as indicated in , 
the diagram, which shows the medium-wave 
button pressed. The intermediate frequency of 
this set is 465 kc/s, which means that at all 
settings of the tuning control (the set uses 
ganged tuning capacitors, as in all modern 
sets) the oscillator frequency must be 465 kc/s 
higher than the signal frequency. As the receiver 
tunes from 150 300 kc/s, 550-1,600 kc/s, and 
6“18 Mc/s, the oscillator frequency ranges arc 
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615-765 kc/s, 1,015-2,565 kc/s, and 6,465-18,465 
kc/s. and at every setting of the tuning control 
ihe oscillator frequency must be just 465 kc/s 
higher than the signal frequency. This is 
called “ tracking,” and is achieved by means of 
the fixed capacitors Cjo, Cn, C,a. and 
which arc carefully adjusted in value, as are 
also the oscillator tuning inductors Lj,. Li^, 
and Lja so that this desirable result is secured. 

Notice that the control grid of the frequency 
changer, which is specially wound to give the 
valve a variable-mu characteristic, is not 
returned to earth but to the a.g.c. line. This is 
a source of variable negative grid bias and its 
derivation will be discussed later. 

Transformers 

Between the lines AB and BC is a vanable-mu 
r.f. pentode functioning as an i.f. amplifier. 
This part of the circuit is perfectly straight- 
forward. Between and and V., and Va 
are the i.f. transformers Tj and Ta- These 
consist of two identical tuned windings, both 
aligned at the correct intermediate frequency 
by the makers at the factory. These trans- 
formers arc the heart of a superhet receiver , 
they arc almost entirely responsible for its 
pciformancc with respect to voltage gain and 
selectivity, and the performance of a superhet 
receiver is a considerable advance on that of a 
straight receiver. The stage gain of the i.f. 
amplilier is greatci than any other stage of the 
receiver. A similar biasing arrangement exists 
for this valve as for Vi ; the grid is returned to 
the a.g.c. line. 
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A diode detector and a iriode a.f. amplifier 
are housed within the bulb of Vj and the 
associated components are between the lines 
BC and CD. The diode detector circuit is 
quite normal. RioCi^Ca,, form an r.f. filter ; 
Ri, is the diode load resistance, and R^a is the 
volume control potentiometer in the grid 
circuit of the triode a.f. amplifier. The 
negative d.c. potential developed by the detector 
is used as bias for V, and Vg, the network RgC ^ 
having the function of ironing out a.f. 
modulation frequencies from this source of 
bias. The triode functions as an RC- 
coupled amplilier and is provided with the 
usual automatic biasing. 

The output stage, situated between CD and 
DE, is simple. The speech coil of the loud- 
speaker is connected via the usual matching 
transformer Tj, to the anode circuit of the output 
tetrode, and R 19 C 23 connected between the 
anode and earth is the tone control circuit. 
Riy is variable, so you can vary the degree of 
“ top cut ” in the reproduction. The moving 
coil loudspeaker has an energised magnet. 

Power Supply 

The small section of the receiver to the right 
of the line DB is known as the mams unit, and 
Its purpose is to provide h.t., l.t,, and current for 
energising the loudspeaker. The manner in 
which these are obtained is as follows. The 
a.c. mams are connected, via the on-off switch 
S, to the primary of the transformer T 4 , which 
has three secondary windings. One of these 
provides a.c. for the heaters of the valves to 
V 4 . A second winding provides 
power foi the single rectifying valve 
V 5 in the mains unit. The third 
winding is centre-tapped, the ends 
being connected to the anodes of 
the double-diode V 5 . 

Current can flow only 
in one direction in 
a valve, from anode to 
cathode, therefore the 
cathode of this valve 
becomes effectively the 
positive terminal of the 
h.t. supply. It is a 
peculiar supply, for it 
gives pulsating current. 
Before it can be used in 
a receiver, this current 
must be smoothed. 
This is achieved by 
passing the pulsating 
current through an 
inductor — the field 
winding of the loud- 
speaker is generally used 
— to obtain a measure 
of smoothing. By 
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adding the large capacitors C37 and even 
more smoothing is obtained, for these will 
charge up on voltage peaks and discharge on 
troughs, so exerting a powerful levelling effect. 

Even this does not eliminate the last traces of 
ripple from the h.t. supply, and a slight hum is 
audible in the loudspeaker as a consequence. 
These linal traces can be eliminated by connect- 
ing in senes with the speech coil a small winding 
which injects enough of the ripple from the 
smoothing inductor to cancel that present. 

Performance of the Receiver 

The amplification of the receiver is very 
cohsiderable, sufficient to allow' almost any 
worth-while signal to be well received. But 
mere sensitivity by itself is useless. Selectivity 
sufficient to enable the wanted signal to be 
obtained free from interference by stations on 
neighbouring frequencies is also a necessity, 
and in this respect the superhet type of receiver 
is outstanding. I'hc receiver just described has 
an effective band-width of less than 9 kc/s. 
As the frequency separation of the stations 
on the long and medium wavebands is 9 kc/s, 
this set is easily capable of sepaiating them. 

Because of the high gam of the receiver wffien 
tuned to a strong signal it supplies a very large 
signal to the diode detector. One result of 
this is that the detector delivers a corresponding 
high negative voltage to the a.g.c. line, so biasing 
back Vi and Vj and reducing their amplification. 
Equilibrium finally results with V, and Vg 
heavily biased back. If a weak station is tuned 
in, the bias developed by V3 is small and Vi and 
Vg amplify considerably. 

The result of all this is th^it the receiver tends 
to give approximately equal audio-frequency 
output no matter what the signal strength 
applied between the aerial-earth terminals, 
i.c. all stations are received at approximately 
the same output. Also— and this is the main 
purpose of a.g.c. — should the signal strength of 
a station vary for any reason at all (due, say. to 
changes in atmospheric conditions, or even by 


removal of the aerial lead) the amplification of 
the a.g.c. controlled valves will change so as 
to keep the audio output substantially the same. 
To some extent therefore the set can combat 
that bugbear of short- and medium-wave recep- 
tion, fading. But it cannot eliminate the 
distortion that often accompanies fading. 

Portable Superhet. 

The circuit diagram at Fig. 25 represents a 
modern 4-valve “ all-dry ” portable battery 
superhet, i.e. it uses valves with 1 -4 volt filaments 
energised from dry cells. The circuit uses a 
frame aerial, a winding wound on the outside 
or back of the cabinet. 

A frame aerial can be regarded as a tuning 
coil of dimensions large enough for it to be 
capable of intercepting radio waves and produc- 
ing substantial r.f. voltages across its ends. 
One advantage is that it is markedly directional, 
and so can be used to eliminate interfering 
signals if these arc not arriving from the sarrie 
direction as the wanted signal. T 

Ferrite-rod Aerial \ 

An alternative sometimes preferred to the 
frame aerial is the ferrite-rod aerial. This 
consists of a rod of magnetic material, about 8 
inches in length, carrying medium- and long- 
wave coils on it. These coils are tuned by a 
section of the tuning capacitor and with it 
constitute the first tuned circuit of the receiver. 
These rods arc hoiizontally mounted inside the 
cabinet and yield results fully comparable to, 
if not better than, those of a frame aerial. 

The action of the heptodc frequency changer 
IS more or less obvious from the symbol which 
represents it. The first two grids, those nearest 
the filament, behave as control grid and anode 
of a triiKlc o.scillator. As the eficcts of these 
two electrodes on the electron stream of the 
valve are mutually destructive, their potentials 
being 180' out of phase, the anode is usually 
made as small as possible so that the grid exerts 
most effect. The rest of the valve behaves as 
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the left-hand side of the triode heptode already 
discussed. The circuit diagram at Fig. 25 
should now be quite clear. To make the set 
truly portable, both l.t, and h.t. are supplied 
from a single block of cells, and as the 14 volt 
valves are of very small dimensions, this circuit 
lends itself admirably to the construction of 
receivers of very small overall size, yet with a 
very useful performance. 

Universal Receivers; 

One way in which a.c. mains receivers have 
been made more compact (and cheaper) is by 
the omission of the mains transformer, which is 
a bulky and expensive component. To avoid 
the necessity for the transformer the receiver 
uses indirectly-heated valves, with heaters 
designed to be operated in series. Such a 
series chain might require a total voltage of, say, 
100 volts at 0-2 amps, and it can be operated 
directly from the mains, provided a suitable 
dropping resistor is included in the chain to 
ensure the correct current. If the mains voltage 
is 230, 130 volts must be developed across the 
dropping resistor, and since the current is 0-2 
amps the resistance must be 1 3()/0-2 650 ohms ; 

the resistor must be capable of dissipating 
130 0-2 =26 watts, and it is usually wire-wound. 

1'he h.t. supply for a receiver of this trans- 
formerless type can be obtained by rectifying the 
mains, using a half-wave rectifying valve. 
I’hese receivers have the advantage that they 
will operate on d.c. or a.c. mains, and for this 
reason are called universal. When such a 
receiver is used on d.c. mains the rcctiticr is 
not needed for rectilication, but it nevertheless 
performs a useful function ; if the mams voltage 
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is applied to the receiver in the wrong sense, 
i.e. with the negative pole connected to the 
rectifier anode, the rectifier will not conduct, 
and no voltage appears across the smoothing 
capacitors. These capacitors are usually of the 
electrolytic, i.e. polarised, type, and they 
can be damaged by the application of a large 
voltage of the wrong polarity. Although a 
universal receiver will not perform when 
connected the wrong way round to a d.c. supply, 
it IS very easy to achieve such a connection 
by accident, and the rectifier is necessary to 
.safeguard the smoothing capacitors. 

All-dry Types 

A disadvantage of universal receivers is that 
the chassis is generally connected to one side 
of the mams supply. There is thus a possibility 
that shocks may be received if the chassis or 
anything in contact with it (such as the grub 
screws of control knobs) is touched, and the 
receivers must be so constructed that such 
contact is impossible. One side of the main is 
usually earthed and it is inadvisable to earth 
the chassis of a universal receiver, because it is 
possible in this way to short-circuit the mains 
supply. 

Some universal receivers will operate from dry 
cell l.t. and h.t. batteries as well as from a.c. 
and d.c. mains. These are, basically, all-dry 
types using I 4-volt valves in a circuit similar to 
that shown in b'ig. 25, but they include a half- 
wave mains rectifier and smoothing equipment 
which supplies h.l. and l.t. when the receiver 
is mams-operated. The 14-voll valves must be 
operated from a d.c. supply, to avoid hum, and 
arc thus fed from the rectifier output. 
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T hb ttllrodiiction of a frequency-modulation 
broadcasting service in 1955 was a 
result of the deterioration of reception 
conditions in the medium- and long-wave bands, 
due chiefly to the action of the ionosphere (a 
charged region of the atmosphere surrounding 
the earth). This region acts as a mirror for 
radio waves, reflecting downwards signals 
arriving from a transmitter. Because of this 
reflection, a signal from a transmitter can be 
received at a considerable distance beyond the 
horizon, and it is by means of this action that 
long-distance radio communication is achieved. 

In the medium- and long-wave broadcasting 
bands it is largely responsible for mutual inter- 
ference between waves from transmitters which 
are remote geographically and are operating 
on Or about the same frequency. The inter- 
ference usually takes the form of whistles and 


unintelligible interference (“ monkey chatter ”). 
With the increasing number of transmitters, and 
the higher powers used, reception conditions 
steadily deteriorated. 

Interference 

One way out of the difficulty was to use 
carrier frequencies in the v.h.f, band — the 
band of frequencies between 30 and 300 Mc/s. 
For signaLs in this band (and at higher fre- 
quencies) the ionosphere ceases to act as a 
mirror, and the area served by a v.h.f. trans- 
mitter is bounded by the horizon. The B.B.C. 
television signals in Band 1 (40-70 Mc/s) are 
radiated in this frequency band, and viewers are 
aware that while there is negligible interference 
from other transmitters, there is very consider- 
able interference from motor-car ignition 
systems, electric motors, etc. Thus the 
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establishment of a sound broadcasting service in 
the v.h.f, band might seem to be the exchange 
of one form of interference for another. This 
might be so if amplitude modulation were to 
be used, but the level of interference in a v.h.f. 
receiver can be greatly reduced by the use of 
frequency modulation. 

Frequency Deviation 

As explained in Lesson 3, a system of frequency 
modulation maintains the carrier amplitude 
constant whilst varying the frequency, and 
the effect of ignition and similar forms of inter* 
ference in such a system is very much less than 
in a comparable amplitude modulation system. 
The sidebands of a frequency-modulated signal 
occupy a much greater bandwidth than those of 
an amplitude-modulated signal. For this reason, 
frequency modulation cannot be used at lower 
carrier frequencies, where the frequency band 
allocated to a transmitter is only sufficient to 
accommodate the amplitude modulation side- 
bands. But in the v.h.f. band, the frequency 
band allocated to a transmitter can be greatly 
increased and Irequency modulation used. 

The maximum frequency swing is, for broad- 
cast purposes, usually limited to 75 kc/s ; 
this limit IS called the Jrvqucncy deviation. The 
sidebands spread over a region slightly greater 
than twice this value, some 180 kc/s approxi- 
mately. This may be compared with the upper 
limit usually adopted for a medium-wave 
transmitter of 20 kc/s. 

Variations of Signal Strength 

V.h.f. f.m. sound transmissions for Great 
Britain are radiated in Band 11, 87*5-100 Mc/s, 
Within this band channels at 200 kc/s intervals 
are allocated. Because of the restricted range 
of v.h.f. transmissions, any one channel may 
be shared by a number of stations, provided 
these are spaced geographically to avoid over- 
lap of the areas served. Within the “ service 
area ” of a transmitter, there may be marked 
variations of signal strength at a given place. 
These variations may be due to the shadowing 
effect of obstacles between the transmitter and 
receiver, or to reflections from metallic objects 
such as gasholders. The effects have nothing 
to do with frequency modulation, but occur 
because of the high earner frequencies used, 
f or still higher frequencies, e.g. Band 111, the 
effects may be even worse. 

The type of aerial for reception of v.h.f. 
transmissions m this band is similar to that 
used for television reception, with the important 
ditt'crencc that the aerial for the former is not 
vertical but horizontal. As for television aerials, 

H and X types can be used where the received 
signal is weak. 

A frequency-modulation receiver differs essen- 
tially, in two respects, from those described 
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earlier. First, the detector is more complex ; 
second, it requires a wider bandwidth through- 
out to accommodate the sidebands of the 
signal. The amplitude of the signal does not 
vary with modulation, and a detector of the 
type described earlier, which responds only to 
the variations of signal amplitude, would give 
a constant output. Practical forms of f.m. 
detectors are discussed later. 

Because of the wide bandwidth required, it 
might be thought that the t.r.f. form of receiver 
could be used with advantage, the chief virtue 
of the superhet being its high selectivity ; but 
it cannot. First, the gain obtainable from a 
valve amplifier at very high frequencies is low, 
of the order of 10 to 20. With such gains, a 
very large number of stages would be needed in 
a v.h.f. t.r.f. receiver. Second, whilst the band- 
width is considerable, judged by medium- find 
long-wave standards, it is only a small fraction 
of a v.h.f. carrier frequency. In discussing 
selectivity, it is the ratio of bandwidth to carrtcr 
frequency which is important : thus a l.r^.f. 
receiver is unsuitable for a v.h.f. f.m. reception, 
and a superhet must be used. 

Lem Stage Gains 

The intermediate frequency of an f.m. super- 
het receiver must be considerably higher than 
the 465 kc/s of the normal a.m. receiver ; 
commonly used values lie in the range 8-20 
Mc/s. The commonest value is 10*7 Mc/s, 
and subsequently this value will be assumed. 

The general form of an f.m. receiver is similar 
to that of an a.m. superhet receiver, indicated 
in the block diagram. Fig. 23. But there arc 
more stages in the f.m. receiver than a similar 
a.m. receiver, because of the low stage gains. 
It might seem that some economy could be 
achieved by the omission of the r.f. stage, because 
its gain is usually low, certainly less than that 
obtainable from an i.f. stage. But such a stage 
is necessary, for two reasons. 

Receiver Noise 

First, receiver noise is a serious problem at 
v.h.f. Noise generated within the valves of the 
receiver is due to the irregular movement of the 
electrons through the valve, and its effect is most 
serious where the signal is smallest, i.e. in the 
first stage of the receiver. The noise of a 
frequency-changer is greater than that of an r.f 
amplifier, and so the ratio of Signal to noise can 
be improved by the use of an r.f. amplifier. 

Second, the r.f. stage helps to suppress radia- 
tion from the oscillator of the frequency changer. 
At v.h.f. frequencies it is difficult to prevent 
some of the output from the oscillator from 
reaching the aerial, where it can be radiated to 
interfere with other receivers near by. By inter- 
posing an r.f. stage between the aerial and the 
frequency changer, the effect can be reduced. 
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Fig. 26, R.f. 
stage, frequency 
changer, and i.f. 
stage of a typical 
f.m. receiver, V4 
is the oscillator. 
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The r.f. stage is usually a pentode, one of the 
miniature types for use at these frequencies. 
I'hc aerial input coil has very poor selectivity, 
and because of the relatively 
small band of frequencies to 
be received, this circuit is not 
usually tuned by a section of the 
tuning capacitor but is per- 
manently tuned, as shown in 
Fig. 26, to a frequency near the 
middle of the band. 

The frequency changer shown 
in Fig, 26 uses a separate 
oscillator ; a portion of the 
output from the oscillator is fed 
to the grid of the mixer valve 
Va via a small capacitor. The 
mixer valve is biased back towards anode current 
cut-off, and the amplitude of the oscillating 
voltage at the mixer grid is commonly about 
3 ✓olts. The intermediate frequency output 
from the mixer is selected by the tuned trans- 
former in the anode circuit, and fed to the first 
stage of the i.f. amplifier. This type of fre- 
quency changer has generally a higher gain than 
the types employ^ in the a.m. receivers 
described previously. But the latter types have 
the advantage of requiring only one valve, 
where the other type has two. 

A typical i.f. stage of an f.m. receiver is shown 
in Fig. 26. It has double tuned transformers, 
and is generally very similar to the types 


described previously. The 
tuning capacitors are com- 
monly between 20 and 50 
pico-farads (pf) in value, and 
the stage gain is of the order 
of 50-100. 

F.M. Detectors 

The normal type of diode 
detector cannot be used 
directly as an f.m. detector, 
because the signal amplitude 
is constant. In fact, there 
is no device which responds 
directly to changes of fre- 
quency of a signal, and an 
f.m. detector has two 
parts, one to convert the 
signal frequency varia- 
tions to amplitude variations, the other to detect 
such variations in the ordinary way. 'fhe circuit 
must be designed to eliminate any output due to 
amplitude modulation of the incoming signal. 

Amplitude modulation may be due to inter- 
ference, and unless steps arc taken to reduce the 
effects of it, the advantages to be gained from 
the use of frequency modulation may be lost. 
The amplitude modulation can be in one of two 
ways ; either the detector can be preceded by 
a limiter stage which eliminates amplitude 
modulation, or the detector can itself be made 
insensitive to amplitude modulation. 

The simplest form of frequency modulation 
detector is shown in Fig. 27a; 
it makes use of the shape of 
the “ skirt " of the selectivity 
curve of a tuned circuit. If 
the carrier frequency is set 
to some point on the skirl 
where the curve is nearly 
straight, as shown at Fig. 
27b, the variations in fre- 
quency of the input produce 
corresponding variations in 
amplitude of the output as 
shown ; the amplitude- 
modulated output signal can 
then be detected in the ordinary way. This 
type of detector is called the “slope” detector, 
and it has two mam disadvantages. The 
output is small, 
and it gives 
high distortion, 
because the skirt 
of the selectivity 
characteristic is 
not truly straight. 

Such detectors 

have sometimes Fig. 27h. Shim- 
been used m less production of 

expensive f.m. f.m. wave by slope 
receivers. detector 
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LESSON 11 

The Theory of Television 


T '.m BBC television service, the world’s first 
lo transmit regular programmes, was 
inauguraled in November 1936. It was 
closed down in 1939 because of the Second 
World War, and was not re-opened until 1946, 
since when expansion has been rapid. Before 
the war there was only one transmitter, situated 
at Alexandra Palace in North London. Now 
a complete network of high-power, medium- 
power, and low-power transmitters radiates a 
television programme to virtually the whole of 
Cjreat Britain. The transmitters in this, the 
first of the BBC’s television networks, have 
carrier frequencies in Band I, 40-70 Mc/s. 

The provision of alternative television pro- 
grammes by the BBC and the Independent 
Television Authority (ITA) necessitated further 
networks of transmitters, with carrier fre- 
quencies in Band 111, 174-216 Mc/s. Still 
higher carrier frequencies, in Band IV, 360-400 
Mc/s, were envisaged for colour television 
services. 

Photo-electric Scanner 

The (irst step in televising a scene is the 
production of an optical image of it. This 
image is, in effect, examined by a photo-cicctric 
scanning device which moves over it in a scries 
of straight lines arranged in a pattern similar 
to that shown in Fig, 31. During the examina- 
tion the device moves from the left-hand side 
to the right-hand side (shown by the solid lines 
in the diagram), then returns very rapidly to the 
Icfljiand side (dotted lines) to perform the 
next line, which is immediately underneath 
the previous one. 

There is no examination of the image during 
the right-to-lcft movements, which arc called 
fivhack strokes lo distin- 
guish them from the left- 
to-right working strokes. 

This process is called 
scanning, and it continues 
until the entire scene has 
been scanned by a succes- 
sion of lines, which total 
405 in the British television 
system. After the comple- 
tion of the bottom line, the 
scanning device returns to 
the top of the image to 
begin another scanning 
pattern The movements 
of the device over the 
image are similar to those 
ot the human eye in read- 
ing a printed page. It 


produces a voltage proportional at any instant 
to the brightness of that part of the ima^ on 
which it happens to be. the voltage rising ^en 
bright parts of the image arc scanned, falling 
when darker parts are scanned, reaching zero 
when black parts are scanned. 

The output of the .scanning device is a voltage 
which rises and falls in accordance with the 
light and shade of the image, the variation of this 
voltage representing the detail of the scene. 
This voltage corresponds to the audio signal 
from a microphone in a sound system, and is 
called a picture signal. It is used, after amplifi- 
cation, to amplitude-modulate the carrier wpve 
at a television transmitter. 

Synchronism 

The received signal is detected by methods 
similar lo those used for a.m. detection i\n 
sound receivers, and is then applied to the inpik 
of a cathode ray tube. Here it controls the 
brightness of the spot of light produced by the 
electron beam as it strikes the screen of the tube. 
The electron beam moves over the screen in a 
pattern of the type illustrated in Fig. 31, and it 
is essential that this reproducing beam should 
be precisely in step with the scanning device at 
the transmitter ; if the transmitting agent is 
half-way along line 317 at a particular instant, 
the reproducing beam must also be at the same 
point of the same line at that instant. This 
synchronism being maintained, an image of the 
original scene is built up on the cathode ray 
tube screen. 

Signals additional to the picture signal are 
transmitted to the receiver to enable this syn- 
chronism to be obtained. These are called 
synchronising or sync signals, and two types are 
necessary : one to mark 
the beginning of each, 
line, the other to mark 
the beginning of each top- 
to-bottom traverse of the 
image. These arc the line 
sync and frame sync signals 
respectively, and their 
wave-form is such that it is 
possible at the receiving 
end to separate the picture 
from sync signals and the 
line sync from the frame 
sync signals by relatively 
simple circuits. 

A somewhat similar 
process of dividing images 
into lines which are then 
transmitted in sequence 



Fig. 31 . Frame of 10-lfne scanning sysrem. 
Dotted lines are “ Inactive " or flyback 
strokes of electron beam. 
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is used in Ihe radio transmission of Press 
photographs ; here the process is relatively 
slow, and it lakes perhaps 20 minules to com- 
plete a single picture. In telc\dsion it is 
essential to obtain a realistic representation of 
movement in the scene and a number of com- 
plete pictures are transmitted in quick succession. 
In the cinema it is customary to project 24 
pictures per second to create this illusion of 
movement, and in the British television system 
25 pictures are transmitted per second. The 
scanning devices move very rapidly, performing 
25x405 10,125 scanning lines per second. 

Wave-form 

The wave-form of the viiJco signal, i e. the 
combination of picture and sync signals, is 
illustrated in Fig. 32. The picture signal con- 
sists of voltage excursions to one side of the 
datum voltage H, called the black level, and the 
sync signals consist of rectangular pulses on the 
opposite side of the black level. This method 
of combining picture and sync signals is adopted 
because it is fairly simple to separate the sync 
signal ; the method is described in the next 
lesson. The entire video signal is applied to 
the input of the reproducing cathode ray 
tube, but because the datum voltage represents 
black level, the sync signals correspond to 
“ blacker than black ” and have no elTcct on 
the screen. 

big, 32 also illustrates the difference between 
line and frame sync signals. These are of the 
same amplitude, but 
the flame signal is 
considerably longer in 
duration than the 
other ; the difference 
is more marked than 
the diagram suggests, 
the frame signal being 
approximately 40 times as long as the line sync 
signal. This difference make.s possible a 
reasonably simple method of separating the 
two signals. 

For a number of reasons, the video wave-form 
is really more complicated than Fig. 32 suggests. 
For example, the line sync signals arc continued 
throughout the duration of the frame sync signal, 
bui to keep the diagram reasonably simple this 
is not shown. The frame sync signal has the 
effect of eliminating the picture signal for the 
duration of a number of lines, and only 377 
of the full complement of 405 lines are seen in a 
reproduced picture. 

Camera Tubes 

The scanning device at the transmitting end 
has the task of producing a voltage proportional 
to the brightness of the various parts of the 
image. This process is carried out in the tele- 
vision camera in a tube which has something 



Fig. 32. 


in common with a cathode ray tube. There 
are different types of tube, but they have 
common basic principles. 

In essentials, a television camera tube con- 
sists of an evacuated glass tube containing an 
electron gun at one end, and an electrode, called 
the tarf^et, in the form of a flat plate at the other 
end. The electron gun consists of an indirectly- 
heated cathode to give rise to a stream of 
electrons, and a number of grids or anodes 
carrying voltages adjusted so as to focus the 
electron stream on the target. 

The electron beam is deflected by currents in 
scanning coils clamped to the outside of the 
tube and it moves over the target in a scanning 
pattern of the type already described. The 
image to be scanned is projected through a glass 
wall of the tube and is focused on the target by 
an optical lens (as in a photographic camera). 

The scanned face of the target is treated with 
photo-electric material, such as caesium or 
antimony, which liberates electrons when 
illuminated by light. The number of electron*: 
lost is proportional to the inlensily of the light, 
and more electrons are lost from target areas in 
highlights of the image than from areas corres- 
ponding to low lights ; no electrons at all are 
lost from uniilummated areas of the target 
corresponding to black areas of the image. 
By loss of electrons the target develops positive 
charges which arc greatest in highlight areas. 
The way in which these charges arc neutralised 
in order to produce an output voltage diflers 
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for the various types of camera tube. There 
are other differences, too, as pointed out in the 
following brief descriptions of the types currently 
in use. 


‘‘ Emitron ” Tube 

In the original camera tube (“ Emitmii ” or 
iconvseope) the light image and scanning beam 
fall on the same face of the target, the arrange- 
ment being shown in Fig. 33. The target 
consists of a sheet of mica with photo-electric 
material on one face, and a conductive coating, 
called the signal plate, on the other. The photo- 
electric material is deposited not as a continuous 
coating but in the form of hundreds of thousands 
of minute “islands” each separated from its 
neighbour by clear mica, a form of coating 
called the mosaic. When an image falls on the 
target, each of these islands develops a voltage 
(by loss of electrons) proportional to the 
brightness at that point. 
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Heater 

As the scanning beam meets each island during 
scanning, it discharges it, i.e. returns to it 
sufheient electrons to make good the deficiency. 
This transfer of electrons causes a voltage 
change at the island which is transferred to the 
signal plate through the capacitance between 
the two, the mica sheet acting as di-cicctric. 
The successive discharge of the islands of the 
mosaic during scanning produces a succession 
of pulses at the signal plate which can be 
applied to the input of the picture amplifier, 
as shown in the diagram. This camera tube 
can produce very good pictures but has dis- 
advantages, and it has been replaced by other 
types, described below. 

Super “ Eniitron ” or “ Photicon ” 

Many of the disadvantages of the iconoscope 
were overcome in its successor, the super 
“ Eniitron ” or “ Photicon ” (image-iconoscope), 
which IS still used for studio programmes. This 
is a-smallcr tube with greater sensitivity. It 
difi'ers from the iconoscope in that the light 
image falls on an electrode called a photo-cat hocU\ 
which is quite separate from the target scanned 
by the ehetron beam. The photo-cathode 
liberates electrons under the stimulus of the 
light in the optical image, and these are guided 
towards the target, which they strike with 
sufficient force to liberate further electrons, called 
secondaries, from the target. Five secondary 
electrons can be released from the target for 
each electron received from the photo-cathode, 
and this gain accounts to some extent for the 
superior sensitivity of this type of tube. By 
loss of secondary electrons the 
target develops voltages on its 
scanned face, and these are 
neutralised to produce an output 
from the signal plate by a 
process very similar to that which 
occurs in the iconoscope. The 
iconoscope and image iconoscope 
have insufficient sensitivity for 
use outdoors on a dull day. 


This lack of gain and the presence of spurious 
output signals are both due indirectly tQ the 
high velocity of the scanning beam, 

Orthicon Camera Tube 

Immediately after the Second World War 
research began in Great Britain and in the U.S.A. 
on the development of camera tubes with low- 
velocity scanning beams, and two types, the 
orthicon and the iniaf^e-orthicon, are now in 
regular use. 

Apart from the ditference in scanning-beam 
velocity, the orthicon or C.P.S. “ Emitron ** is 
basically similar to the iconoscope as shown in 
Fig. 34. It consists of a cylindrical tube with 
a target at one end and an electron gun at the 
other. The target has a mosaic on the face 
scanned by the electron beam, and a sigrtal 
plate on the other face. The optical image| is 
projected on to the target m a direction opposite 
to that of the electron beam. The light must, 
of course, reach the mosaic to liberate electron^ 
and the signal plate is transparent, consisting 
of a very ihm layer of tin. \ 

Imagc-orthicon Tube 

As the name suggests, the imagc-orthicon is 
basically an orthicon tube but has two separate 
electrodes — a photo-cathode (on which the 
light image is focused) and a target (which is 
scanned by the electron beam). Electrons 
released by light from the photo-cathode arc 
accelerated towards the target, striking it with 
considerable velocity and releasing secondary 
electrons from it. fhe resulting positive 
charges on the front fiice of the target travel 
through it to the rear face, where they arc 
neutralised by the scanning beam. There is 
no signal plate associated with the image- 
orthicon target and the output signal is derived 
from the scanning beam in an interesting way. 

The scanning beam supplies electrons to a 
particular point of the target in direct propor- 
tion to the brightness of that part of the optical 
image which corresponds to the point in 
question. A large number of electrons arc 
supplied to highlight regions of the image, 
none at all to black areas. Scanning-beam 
electrons which are not supplied to the target 
return to the anode of the electron gun. The 
electron beam outgoing from the gun is of 
constant density, and thus, during the process 
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of scanning an image, the number of electrons 
returning to the gun is constantly varying, the 
variations corresponding with the detail of the 
image. In the imagc-orthicon tube the return 
scanning beam is directed, by suitably-placed 
electrodes carrying carefully-adjusted voltages, 
into the input of an electron multiplier. 

In this amplifier, which is built into the 
camera tube and surrounds the electron gun, the 
return beam strikes an electrode at considerable 
velocity and releases secondary electrons, 
which outnumber the return beam by about 
4 ; 1. These secondaries arc collected and 


directed, again at great velocity, against a 
second electrode, where they release an even 
greater number of secondaries. This process 
is continued until an amplification of scveial 
thousand is obtained, and the tube output is 
taken by conventional RC-coupling from the 
final electrode of the electron multiplier. 
Because of the gain of the image section and 
^he electron multiplier, the sensitivity of the 
image orthicon is very high ; indeed, it can be 
of the same order as that of the human eye. 
With such a tube it is possible to televise a 
scene by the light of the moon only. 


LESSON 12 

Television Receivers 


A TELEVISION receiver may contain as many 
as 20 valves. Also it contains two 
virtually distinct receivers (one to provide 
the picture, the other to provide the sound). 
Modern receivers are generally so designed that 
(hey can be tuned to any of the five channels in 
Band I (40-70 Mc/s), and any of the eight 
channels in Band 111 (174-216 Mc/s). 

Some have a two-position switch, giving a 
choice between Band I and Band III, the receiver 
being adjusted internally, before installation, to 
the channels appropriate to the area in which it 
IS situated. Other receivers are equipped 
with a 12-position tuning control which, in 
conjunction with a line tuning control, enables 
all of the channels on Bands I and 111 to be 
selected. 'I'hc word channel, as used here, 
implies both a vision and a sound transmission, 
and in British television the sound carrier is 
always 3-5 Mc/s lower than the associated 
vision carrier. The receiver is so designed that 
both carriers are automatically selected together. 

The principal functions carried out in a 
television receiver are indicated in Fig. 35. The 
N’ision and sound receivers are usually super- 


heterodynes which, for convenience, have 
common r.f. amplifier and frequency changer, 
as shown. The remaining sections of the two 
receivers- -i.f. amplifier, detector, and following 
amplifiers — are quite separate. The sound 
detector feeds an a.f. amplifier and a loud- 
speaker as in broadcast sound receivers, and the 
vision detector feeds a video amplifier which is 
connected to the input of the cathode ray tube. 

The video amplifier also feeds a stage, called 
the sync separator, which abstracts the sync 
signals from the video signals. It also separates 
the line .sync from the frame sync signals and 
applies the.se, respectively, to the line and frame 
time bases. The time bases each contain an 
oscillator and amplifier, and each feeds scanning 
coils clamped to the neck of the cathode ray 
lube, the line time base controlling horizontal 
movement of the beam and the frame lime base 
vertical movement. In addition, the television 
receiver contains mains rectifying and smoothing 
equipment to supply all these sections with 
h.t. current, and a generator of extra h.t, 
(up to 14,000 volts) for the final anode of the 
cathode ray lube. 

A commonly used value of 
intermediate frequency is 34-65 
Mc/s, and the oscillator frequency 
is usually above the signal 
frequency. Thus, if the receiver 
is tuned to 45 Mc/s (Band I), the 
oscillator is at 79-65 Mc/s. The 
accompany sound is on 41 -5 Mc/s, 
and the sound intermediate 
frequency is 79-65—41-5 — 38 15 
Mc/s. If the receiver is switched 
to 190 Mc/s (Band 111), the oscil- 
lator frequency is changed to 1 90 -f 
34-65 —224-65 Mc/s, The sound 
transmission is on 186-5 Mc/s, 
which differs from the oscillator 
frequency by 38-15 Mc/s and is 
automatically selected by the 
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sound i.f. amplifier. In a short lesson it is not 
possible to give a detailed description of the 
circui s used in television receivers, but the basic 
principles can be indicated. 

Television Aerials 

The aerials used with television receivers are 
mostly designed to operate on one transmission 
only. For example, a television aerial for th? 
Band I London transmission is required to 
operate at a vision carrier of 45 Mc/s and a sound 
carrier of 41-5 Mc/s, and it can be designed to 
give maximum response to frequencies of this 
order. It is not possible to adopt the same 
principle in the design of broadcast aerials, 
because of the wide frequency range at which 
they arc required to operate ; the medium 
waveband, for example, covers a frequency 
range of 3 : 1. 

A television aerial commonly consists of a 
vertical rod approximately half a wavelength 
long, and cut at the centre to feed the two con- 
ductors of a feeder which conveys the aerial 
output to the receiver. The aerial is sometimes 
fitted with a reflector of approximately the 
same length and mounted parallel to the aerial 

Hole for neck of 

cathode ray tube 


at a short distance from it. 

The reflector can be used 
for two purposes ; placed 
behind the aerial it doubles 
the signal strength at the 
receiver ; placed between 
the aerial and a 
source of interfer- 
ing signals (c.g 
motor cars) it can 
much reduce the interfer- 
ence (excepting when the 
wanted and unwanted 
signals originate from 
approximately the same 
direction). The combina- 
tion of aerial, reflector, and 
support gives the H -shape 
shown in Fig. 36. There O"® 'yit.® 

are alternative arrange- icli'vision rcct^ivcr 
ments of X-form, and 
combinations of Hand I and Band 111 aeriali. 

The circuits used in the r.f., frequency changer 
and i.f. sections of a television receiver ar6 
basically similar to those described for sound' 
receivers, although there are differences. For 
example, it is dilllcull to obtain good amplifica- 
tion at frequencies us high as 200 Mc/s as 
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required for Band 111 reception. Conventional 
pentodes are not satisfactory at such frequencies, 
and extensive use is made of a circuit using two 
triode valves and called the cascade circuit. 

Circuit Details 

Frequency changers commonly consist of two 
valves, one operating as oscillator, the other as 
mixer, and the link between the two is sometimes 
a very small capacitor from the grid of one valve 
to the other. This circuit is called an additive 
frequency-changer, and it has the advantage 
over multiplicative frequency changers (such as 
the triode-hexode) in that it is more suitable for 
use with very weak signals. 

The i.f. amplifier may include two or three 
stages. And the i.f. transformers are similar 
in principle to those of a broadcast sound 
receiver, except that they are designed to operate 
at, say, 34-65 Mc/s instead of 465 kc/s, and to 
accept a bandwidth of? Mc/s compared with the 
10 kc/s of a sound rccciv^cr. 

The grid bias of the r.f. stage and usually the 
hrsl i.f. stage can be adjusted by a potentio- 
meter which thus controls the gain of the vision 
receiver. In a broadcast leceivcr such a control 
would determine the volume of the sound out- 
put from the loudspeaker ; but in a television 


receiver it determines the brightness of the high- 
lights relative to that of the lowlights — it controls 
the contrast of the reproduced picture and is 
usually labelled as a contrast control. 

The gains of the second and third i.f. amplify- 
ing stages may be controlled by an a.g.c. bias 
obtained from a later stage of the receiver. In 
this way the bnghitness and contrast of the 
picture can be kept reasonably constant in 
spite of any variations in the strength of the 
received signal. Variations may occur at some 
distance from the transmitter as a result of 
natural causes, and anywhere as a result of 
reflections from aircraft. The latter cause very 
rapid fluctuations in signal strength, called 
flutter. The incorporation of a.g.c. in a tele- 
vision receiver is not so simple as in a sound 
receiver, and very ingenious circuits have been 
developed to overcome the difTiculty. 

Interference Reduced 

The vision detector is usually a diode, and is 
generally associated with a second diode em- 
bodied in a circuit designed to reduce the 
effects of interfering signals from car ignition 
systems, electric vacuum cleaners, etc. These 
signals cause white flashes on the screen. 

The video amplifier is usually a simple RC- 
coupled amplifier with a response up to 3 Mc/s, 
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and sometimes a small inductor is included in 
series with the anode resistor to improve the 
response at the upper end of the band. Com- 
monly, the anode of .the video amplifier is 
directly connected to the cathode of the cathode 
ray tube. The control grid of the tube is 
connected to the slider of a potentiometer 
connected across the h.t. supply ; this control 
alters the bias of the tube, varying the anode 
current and the brightness of the picture. 

The anode of the video stage also feeds the 
sync separator, applying to it a signal of 
possibly 40 volts amplitude and which is inverted 
with respect to the picture shown in Fig. 32 : 
the sync signals are positive-going, the picture 
signal is negative-going. The sync separator is 
an RC-coupled amplifier which is grossly over- 
loaded by such a large signal input. By 
appropriate choice of bias conditions in the 
sync separator it is arranged that the valve is 
cut off by the negative-going picture signal and 
takes current only on the receipt of the positive- 
going sync signals The anode circuit of the 
sync separator therefore contains line and 
frame sync signals only. 

The output of the sync separator is applied 
to the lime bases through circuits incorporating 
RC networks and diodes which are designed to 
apply the correct sync signal to each time base. 
At the time bases these signals have the cttcct 
of initiating each forw'ard stroke ; they compel 
the oscillators to run at the correct frequency, 
and ensure that the time bases in all receivers 
start their forward strokes at the same instant. 

Time Bases 

fiach lime base coiiNisls fundamentally of an 
oscillator stage followed by an amplifying stage. 
7 he oscillator does not produce a sine-wave 
output as does the oscillator in a frequency 
changer ; it develops a signal so shaped that 
when it is passed through the dcflecling coils 
clamped to the neck of the cathode ray tube it 
causes the beam to move at constant speed 
across (or down) the screen with a rapid flyback 



In television transmitting and receiv- 
ing tubes. 

at the end of each working stroke. The shape 
of the wave-form required to produce such 
motion is similar to that of a sawtooth, consist- 
ing of a slow fall and a rapid rise, as in Fig. 37. 
The time base oscillators will operate even in 



TYPIIS OF C\l’HODE RAY llJliK manu- 
factured by Mullard Fleetronics Ltd. The three 
large ones with circular screens arc used in radar 
equipment for tracking, and on plan position 
indicators. Ihe rectangular screen is of the type 
built into television receUers. I'hc small circular 
screen is a projection television tube. 

the absence of sync signals, and the electron 
beam in the cathode ray tube is subjected to 
dcflecling forces even when there is no input to 
the receiver. Thus the screen of the tube will 
lighl up when the brightness control is advanced, 
even when Ihe aerial is disconnected. 

Each lime base has a control which adjusts 
the frequency of oscillalion. The control is 
necessary because an oscillator can be synchro- 
nised properly only when its frequency is 
slightly below that of the sync signals. Syn- 
chronisation cannot be obtained if the oscillator 
frequency is loo high or too low, and there is a 
limited range of adjustment of the frequency 
conlrol within which synchronisation is obtain- 
able and normal receiver operation is possible. 
The frequency controls arc generally labelled 
Hue hold and frame hold. Adjustment of the 
frame hold control is oflen critical, particularly 
if the receiver has a weak input signal. 

Cathode Ray Tube 

The cathode ray lube, though the most 
expensive component in the receiver, is probably 
the simplest. It consists of an evacuated glass 
tube with an electron gun at one end and a 
screen at the other. The screen is a coating of 
a material which glows when struck by an 
electron beam. The electron gun consists of 
an indirectly-heated cathode, a conlrol grid, 
and an anode which requires up to perhaps 
14,000 volts. 

Some electron guns contain an additional 
anode requiring a lower value of h.t., perhaps 
300 volts. The beam is focused on the screen 
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by u magnetic lield along the axis of the gun ; 
m modern receivers this is produced by a 
permanent magnet in the shape of a ring which 
surrounds the neck of the tube. A wheel or 
handle can be moved to adjust the strength of 
the field and obtain a crisp picltirc. 

The very high voltage required by the tube 
could be obtained from a secondary winding on 
a mains transformer, as was done m early 
television receivers. In the manufacturers’ 
struggle to reduce costs and to produce receivers 
which would operate from a.c. or d.c. mams, 

I he mams transformer was abandoned and the 
h.t. supply had to be obtained from some other 
source. The most common method is to 
obtain the required voltage from the output 
stage of the line time base. When the sawtooth 
current m this stage changes rapidly to perform 
the llyback stroke, a high alternating voltage is 
generated, and this can be rectified to produce 
the required very high voltage. 

Sound Receiver 

The sound rcccivei has usually one or two i.f. 
stages, and these are not designed, as may at 
first be thought, to have a passband of 10 kc/s 
width. Such a narrow passband would icstnci 
the highest audio frequencies that can be 
reproduced, to the unnecessarily low value of 
.^5000 c/s ; and It would require the oscillator 
to hold its frequency (possibly 200 Mc/s or 
more for Band III reception) within a few kc/s. 
1'his represents a very high standard of stability, 
w'hich would be difhcult to maintain in the mass 
production of receivers. It is easier to give 
the sound i.f. amplifier a passband of 50 kc/s or 
more, which will allow for slight wandering of 
the oscillator frequency, and will give better 
audio quality. 


The detector is usually a diode, and is 
associated with another interference-limiting 
diode, as in the vision detector stage. The 
audio amplifier following the detector is quite 
simple- it is often a single valve driving the 
loudspeaker, and contains a volume control 
which, together with those for channel selection, 
contrast, brightness, line and frame hold, form 
the principal controls of a television receiver. 

The mains rectifying equipment of television 
receivers usually comprises a half-wave rectifier 
(often a metal one, but sometimes a valve), a 
smoothing choke, and a double electrolytic 
capacitor. Fhe current required is large — 
perhaps 200 mA or more — because there are two 
receivers and two time bases to be supplied. 

Method of C'onstructioii ( 

The photogiaphs in pages 2016 and 2017 
illiistrale Ihe method of construction adopted in 
one receiver. All the valves and the principal 
components arc labelled, but the loudspeaker' is 
normally mounted on the cabinet and is not 
shown in the photographs. The majority of 
the components are mounted on a vertical 
panel, and these include the cathode ray tube, 
Its neck passing through a hole. The tube is 
not shown in the front view of the panel, because 
It would obscure some of the components. 

In addition to the vertical panel there is a 
subsidiary hoii/ontal panel which carries the 
I.f. amplifiers, the video amplifier, and a valve 
acting as combined sound detector and first a.f, 
amplifier. Another item is a sciecncd box 
containing the r.f. and frequency-changer com- 
ponents. This has a doubic-triode r.f. amplifier, 
and a tiiode-pcntode combined oscillator and 
mixer. Projecting from this box is a combined 
channel selector and fine tuning control. 
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LESSON 1 

Introduction 


Z OOLOGY is the science concerned with the 
study of what animals are, what they do, 
and how they came into being. This 
study of structure, function, and development 
is a branch of the more comprehensive science 
of biology, which deals with all living things and 
thus comprises botany, the study of plant life, 
and the sister science of zoology. 

Living organisms- by which term is meant 
animals and plants — possess in common cenain 
characteristics not shared with inanimate 
objects ; they feed, grow, and multiply. Life 
Can be defined as the slate or condition of a 
being which feeds, grows, and reproduces itself. 

Hy growth is meant a process very different 
from that taking place when a snowball is rolled 
down a hill, or when a crystal is suspended in 
its mother liquor. Growth of the organism 
takes place not by a supcrticial addition of new 
material, but by the intercalation of new material 
between the finest particles of the old— what is 
sometimes termed growth by intussusception. 
By multiplying or reproduction is meant the 
formation of new living beings from pre-existing 
living things. Reproduction may be either 
sexual, which involves the fusion of elements 
derived from two individuals, or asexual. 

Differences Between Animal and Plant 

The student of zoology must first inquire 
what constitutes the principal difference between 
an animal and a plant. In practice the distinc- 
tion is usually obvious ; few people would have 
difficulty in referring a cow or a cabbage to its 
appropriate kingdom, but there arc cases which 
are not so clear. The basic difference between 
animals and plants concerns the method by 
which the organism obtains the supply of energy 
which is es.sential for its maintenance, growth, 
and reproduction. Green plants contain a 
pigment, chlorophyll, which enables them to cap- 
ture radiant energy from the sun and to use this 
energy in building up the complex substances of 
their bodies (proteins, carbohydrates, and fats) 
from simpler substances such as nitrogen, 
carbon dioxide, and wator. 

Animals possess no chlorophyll, and cannot 
utilise solar energy directly ; instead, they must 
obtain nutriment in the form of complex sub- 
stances, which are broken down, during the 
processes of digestion and respiration, to 
simpler substances. During this breakdown 
energy is released, and can then be used for the 
various needs of the animal, including the 
building up of its own proteins. Some plants, 
such as fungi and bacteria, have no chloro- 
phyll, but nevertheless utilise relatively simple 
substances, exploiting a wide range of energy 


producing processes. Animals must eat, and 
may eat plants, or may eat other animals ; in 
either case they depend ultimately on the green 
plants for their supply of energy. 

Some obvious animal characteristics result 
from this necessity to obtain food ; all animals 
are capable of active movement at least at some 
stage of their lives, and all animals are irritable, 
in the sense that they respond to stimuli reaching 
them from the environment. Most animals 
seek their food actively, though some arc 
sedentary and wail for food to be brought to 
them in various ways ; even these can niovc 
their parts actively, which most plants caiinol. 
Plant cells have rigid walls of cellulose ;! but 
animal cells do not. which aids motility. In the 
larger animals, movement involves the possession 
of muscles, and of a nervous system. Ci^ses 
in which there is some confusion between anin^als 
and plants will become apparent later. 




STAGES IN EVOLUTION. A, Early four- 
toed ancestor of the horse. Its proportionate size 
is shown by comparison with (a), B, Head and 
skull of an early ancestor (Moeritherium) of the 
elephant, whose head and skull are shown in (b). 
C, The oldest known bird, Archaeopteryx/ eoni^ 
pared with (c) golden eagle. 

Bsf couTtexy aj Andrew Melrose 
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of I’, spcctabilis, a iihort -tailed 
flying reptile, precursor of (lie 
modern bird. 

By uiricw the I'rustc oj the 
bntish Mu\fum 


The modern outlook on 
animals has been modified by 
evolutionary ideas. The theory 
of evolution by natural selection 
suggests that those animals 
which arc most suited to their 
environment are more likely to 
survive and will produce more 
descendants than their relatives 
which arc less well adapted, so 
that the population, and the 
species as a whole, will in time 
come to consist only of well- 
adapted individuals. If the 
environment alters, the charac- 
ters of the species will in this way 
be able to change to fit Ihc new 
conditions. Any given animal can 
be looked upon as the embodi- 
ment of a number of successful 
adaptations to the problems of 
life, some having reference to the 
preservation of the individual, 
others to that of the species. 

For instance, modern horses are adapted 
for life on grassy plains ; the teeth arc modifici' 
for cropping and grinding hard grasses, and 
the legs long, with single toes and hoofs, well 
suited for swift running. FIcphants arc large 
herbivores : their pillar-likc legs are adapted to 
carry the great weight ol' the body, and the teeth 
aie modified to provide a large surface for 
grinding the quantities of herbage such an 
animal must cat. The trunk is a nose developed 
as a manipulative organ, compensating for a 
short neck. 

Adaptations 

Birds are adapted for aerial llighl, the forc- 
limbs being modi (led as wings ; feathers both 
keep the body warm and provide the plane sur- 
faces of the wings ; the bones are hollow, so as 
to reduce weight. Aquatic birds have webbed 
feel ; the penguins have lost the povs'cr of flight, 
using the wings as paddles. Some mammals 
have also become aquatic and have changed their 
legs to paddles ; seals and whales are examples. 
Mammals which have taken to burrowing 
usually have short limbs and spade-like claws, as 
has the mole. Some other mammals, not closely 
related to the familiar mole, have similar habits 
and also a similar appearance. Klcsli-cating 
mammals have sharp-edged, shearing teeth. 

The ancestors of these animals did not show 
the various adaptations to the same extent. 
The earliest horses were smaller and shorter 
legged than modern horses, had several toes, and 
teeth that were less efficient grinders. Moeri- 
theriimu thought to be ancestral to the elephants, 
probably looked rather like a tapir. The 
earliest known birds had already developed 
feathers, but in their other structures were very 


similar to some contemporary 
reptiles, having a long tail, and 
teeth. 

Knowledge about the ances- 
tors of animals living to-day is 
obtained from the study of 
fossils, the petrified remains of 
animals buried in sediments 
which have since been trans- 
formed into rocks. Usually, only 
hard parts such as bones or shells 
arc preserved, though sometimes 
fortunate preservation allows 
soft parts to be seen as well. 
Rocks of various ages arc ex- 
posed Lipoi the surface of the 
earth, and, since the sediments 
were laid down one upon the 
other, the oldest rocks will be 
those lying beneath the other 
ones ; the animals whose 
remains are found in the 
rocks lived at the time the 
sediments were being laid 
clown. The series of rock will not be con- 
tinuous. for at times they will have been exposed 
by earth movements and weathered away. 
Modern methods ol measuring the radioactivity 
of certain minerals allows the age of some rocks 
to be determined, and evidence from the thick- 
ness of stiata and the types of fossil occurring 
is used to amplify this data. 


Definite Evidence of Evolutionary Change 

A series of geological periods is recognized, 
which IS set out in the accompanying table, 
together with the estimated duration of each 
period and the lime w'hich has lapsed from its 
beginning to the present day. The limes given 
arc only approximate, and are in millions of 
years. The periods are namcci sometimes from 
localities in which rocks of that age are exposed, 
as the Cambrian in Wales and the Devonian in 
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Devon; sometimes for the type of rock found, as 
the Carboniferous, containing coal, and the 
Cretaceous, chalk ; and sometimes for other 
reasons. For convenience, the periods are 
grouped into eras : the Palaeozoic, Mesozoic, 
and Cainozoic (or Cenozoic). Rocks older 
than five hundred million years do not contain 
recognizable fossils, partly because the rocks 
have been altered by pressure and partly because 
the animals living then were mostly soft-bodied. 


Definite evidence that evolutionary change 
has occurred is provided by the fact that fossils 
in ancient rocks are of animals unlike those 
occurring in higher strata. Particular forms will 
occur throughout a thickness of rock, but above 
that they will not be found. The upper layers 
will contain fossils not occurring below. This 
indicates that in the habitat in which those 
sediments were laid down, the first type of animal 
was in time replaced by the second. 


LESSON 2 

Zoological Classification 


T iif earth is populated by an enormous 
number of difierent kinds of animals, 
some kinds resembling each other closely, 
while others arc widely distinct. Frogs and toads 
arc sufficiently alike to be confused in the minds 
of the casual observer, though a jellyfish and an 
elephant have apparently nothing in common. 
When due consideration is g/ven to this question 
of animal resemblances and dilfcrcnces it is 
found possible to arrange animals in groups 
according to their similarities. The arrangement 
must be made carefully with special reference 
to the features of the structural plan on 
which the bodies of animals arc built, and it 
requires the co-ordination of several branches of 
zoology to effect a scientific arrangement. 

The comparative study of animal form, or 
morphology, begins with the examination of ex- 
ternal characters — divisions of the body, number 


and position of limbs, relations of mouth, eyes, 
and cars, and characteristics of the skin— and 
proceeds to a study of the form and position! of 
the various organs of the body, such as the hedrt, 
lungs, and brain. Special study must be giv^n 
to the minute structure of such organs as np- 
vealed by the microscope, and this constitutds 
the sub-scicncc of histology. A study of the 
function of parts and organs of the body is 
equally important as a correlative of morph- 
ology, and this forms the basis of physiolof^y. 
Sometimes adult structure alone is an insufficient 
guide, and real affinities arc to be found only in 
young animals, so involving the study of 
development, cmhryolof^y. Animals which lead 
sedentary lives or live as parasites upon or 
within other animals often fail to reveal their 
true nature in adult life. Palaeontology can also 
assist the study of classilicalion. 

Classification begins with the grouping 
of individuals into species, species into 
genera, genera into fanulies, these again 
into orders, classes, and phyla — divisions 
of increasing size. The prefix sub- indi- 
cates an intermediate division between 
one group and the next. The species is 
the unit of classification, and includes all 
animals which are indistinguishable from 
one another by any constant difference 
not due to age or sex, and which unite 
freely with one another to produce fertile 
offspr ing. In some instances it is possible 
artificially to cross members of different 
species, in which case either no young at 
all are produced or the offspring are 
hybrids incapable of reproduction. The 
mule is a familiar example, being the 
result of a cross between the horse and 
the ass. 

The scheme of classification will be 
comprehended readily from the following 
illustration. Many animals which do not 
bear very close resemblances to one 
another possess in common a backbone 
consisting of a number of disks or verte- 
brae ; the possession of this structure 



VARIOUS VBUri^BRAmS. 1, Cattish (Aniiurus catus). 
2, Warty newt (I'riturus cristata). 3, Texas rattlesnake 
(Crotalus atrox). 4, Petrel (Fulmarus glacialis). S, 
Orang Utan (Siniia satyrus). 

I, 2, anJ 3, from Shlplev A Mai Bruit's Zoology," by permisiton of 
Cambridge Unlvenl/v Press 
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merits the grouping of such animals 
into a single phylum, the Vertebrata 
— or, as it is more correctly called, 
the Chordata. The different types 
of animals belonging to the phylum 
Chordata are further subdivided 
into smaller groups or classex, such 
as the mammals, birds, reptiles, 
amphibians, and several classes of 
lish, each of which has its own set of 
characteristics. Thus, mammals have 
a covering of hairs and suckle their 
young, while birds possess feathers. 

The class Mammalia, although 
presenting uniform features as 
regards type of body covering and 
reproductive habit, embraces a 
number of difl'erenl animal types, 
which are segregated in smaller 
groups or orders according to the 
degree of likeness. The order 
Carnivora, for instance, includes 
cats, lions, tigers, dogs, wolves, 
jackals, and foxes. These animals arc obviously 
more closely related to one another than to 
hoofed animals such as sheep, deer, antelopes, 
and pigs, which are placed in the order Artio- 
dactyla. Animals such as rats, mice, and beavers, 
which lack canine teeth and gnaw ihcir food, 
belong to the order Roden I ia. 

I'xamining the characteristics of the Carnivora 
more closely, we find difl'ercnccs and resem- 
blances suggestive of closer or more distant 
relationships. Dogs, wolves, foxes, and jackals 
are more closely similar to one another than 
any one of these animals is to cals, tigers, lions, 
and leopards. The two sets of animals must 
be placed in respective lower groups or families, 
the Camdae and the Felidiic. Similarly, bears 
must be segregated as the family Ursidac, 
hyaenas as the Hyacnidae, and civets as the 
Viverridae. lions, tigers, and cats show 
sutTicicnl affinities to merit their being placed 
together in the genus fV7/.N. But the cheetah or 
hunting leopard, although a member of the cat 
family, differs from its fellows in having 
imperfectly retractile claws and in certain 
peculiarities of dentition ; it must be placed in a 
separate genus, Cynaclurus, The tinal separa- 
tion into species distinguishes between members 
of the genus Feli.s, so that wild cats, domestic 
cats, lions, tigers, and leopards are referred to 
the respective species sylvestris, ca/us, leo, tiyris^ 
and pardits. 

Genus and Species 

Linnaeus introduced the system of binomial 
nomenclature according to which each kind of 
animal receives two names : the generic name, 
common to all species of the genus, and the 
trivial name, peculiar to the particular species, 
the two together forming the specific name. 


Both names arc usually Latin in form and 
frequently are the names of persons or places 
with latinised terminations, and both arc written 
in Italics. The generic name is placed first, and, 
unlike the trivial one, is written with a capital 
letter. To take familiar examples already 
mentioned, the domestic cat is called I'elis cafii\\ 
the tiger Felix iiyri\, the lion I 'elis feo. Since the 
common names of animals vary considerably in 
different countries and even m different parts 
of the same country— the scientific nomenclature 
serves as an Hsperanto of animal names, whereby 
the zoologist can refer to a form and be certain 
that his reference is universally understood. 

It often happens that some members of a 
species possess fairly constant characters which 
differ in detail. For instance, among domestic 
cats are tailless Manx cats, long-haired Persian 
cats, tabbies, and others. These are distin- 
guished as varieties of the domestic cat, Felis 
cattis. The variations of domesticated animals 
produced by a process of ‘‘ artificial ” selection 
arc known as races, or breeds. Common ex- 
amples are afforded by pigeons and fowls. 
Fan tail, pouter, tumbler, carrier, and many 
other breeds of pigeon, though differing in si/e 
and appearance, are all related to and descended 
from the blue rock pigeon, Columha livia. The 
small Indian jungle-fowl, Callus hankiva, is the 
stock from which Indian Game, Wyandoltes, 
Orpingtons, Leghorns, Minorcas, and similar 
fowls have been derived. 

On an evolutionary hypothesis it is implied 
that those species grouped together in a classi- 
fication are related, more or less closely ; but 
the classification is not dependent on this idea, 
for Linnaeus himself believed in the fixity of 
species. The possession of similar characters, 
or a similar organization, which is the basis of 
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classification, is commonly also the evidence 
for relationship. 

The aim of the zoologist is to avoid artificial 
schemes of classification and to find a good 
natural scheme. An artificial system might 
group together bats and birds on the grounds 
that both possess wings, and whales and fishes 
because both lead aquatic lives and have fins ; 
but bats and whales are undoubtedly mammals. 

Homology and Analogy 

Mention of bats and whales brings us to the 
two important terms, Jionio/offy and analogy. 
These words mean structural and functional 
equivalence respectively. Parts of two different 
kinds of animal which occupy the same relative 


position and develop in the same way are said 
to display homology, or to be homologous, 
irrespective of the kind of work they dp, 
Structures display analogy or are analogous, 
when they do the same work, though they may 
be differently placed and develop in different 
ways. The wings of bats and birds serve the 
same purpose and are thus analogous, and, 
further, are developed in the same manner as 
modified fore-limbs, so that they arc also homo- 
logous. The wings of birds and insects are 
analogous, but, because the wings of insects are 
merely thin outgrowths of the wall of the body, 
they are not homologous. The term homology 
is reserved to denote resemblances believed to 
indicate blood-relationships. 


l>ESSON 3 

Major Divisions of the Animal Kingdom 


T tUi animal kingdom is divided into three 
sub-kingdoms, the Protozoa, Parazoa, 
and Metazoa. The first two contain each 
a single phylum, the Protozoa and Porifera 
respectively ; the third contains all other 
animals. I he Metazoa are divided into several 
phyla, some of which are dealt with here. The 
remaining phyla are of less importance, 
containing few, or obscure, animals, whose 
structure is such as to preclude their inclusion 
in any of the major phyla, Rxamplcs 
of such animals arc fhe whcel-animalcules 
(Rotifera). lampshells (Brachiopoda), moss- 
polyps (Polyzoa), arrow-worms (Chaetognatha), 
and ribbon-worms (N:mertea). 

It is clear that the term phylum does not 
possess equal significance throughout the animal 
kingdom. The backboned animals, for in- 
stance, constitute the single phylum Chordata, 
the importance of which far transcends that of 
the phylum Phoronidea, which contains only a 
few species of the solitary genus of minute, tube- 
living marine animals, Phoronis. 

Many unequal divisions of the animal world 
are made as a matter of convenience. The phylum 
Chordata is sometimes called the Vertebrata in 
contradistinction to the Invertebrata, a collec- 
tive designation for all other phyla, with which 
it is often convenient to deal en bloc. 

The ten great phyla of animals are arranged 
in order of increasing complexity of structure 
as far as is possible, although it should be 
noted that the phyla do not form a graded 
series in this respect. The usual expression 
“ tree of animal life ” is to be admitted only 
when it is realized that in such a tree the 
branches are represented by animals now 
extinct. No single phylum of animals can 
be regarded as the linear descendants of any 
other phylum. 


(1) Protozoa (animalcules). The vast majorit 
of members of this phylum arc microscopic; 
The body of a protozoon consists of a single 
mass of protoplasm devoid of cellular struc- 
ture ; alternatively it can be regarded as 
consisting of a single cell. 

This is in contrast to the Metazoa, whose 
bodies are made up of many microscopic units, 
the cells, each with a central nucleus sur- 
rounded by cytoplasm. Some Protozoa possess 
more than one nucleus, but there is never 
a division of the cytoplasm. The Protozoa are 
ubiquitous in distribution, occurring in the 
sea and fresh water, in soil, and as parasites 
within the bodies of other animals. Certain 
Protozoa contain chlorophyll and are therefore 
plants, though otherwise very similar in struc- 
ture to forms which have no green pigment 
and feed as animals. In this division of the 
Protozoa (the class Flagcllata) the animal and 
plant kingdoms meet, and it is impossible to 
draw a hard and fast line between them. 

(2) Porifera (sponges). The sponges might 
at first sight appear to be plants, being sedentary 
and with little power of active movement ; the 
mode of feeding, however, shows that they are 
animals. The body is divided into cells, but 
some of these are of a radically different type 
from any occurring in the Metazoa, and there 
is little co-ordination of the different parts of 
the body. As feeding consists in the filtenn'j 
of minute particles from a stream of water 
passed through the body, all sponges are 
aquatic ; most are marine. The bath sponge 
is the dried, horny skeleton of a colonial form. 

(3) Coelenterata (polyps and jellyfish). Prob- 
ably the most familiar members of this phylum 
are the beautifully coloured sea-anemones, which 
are to be found attacHed to rocks between 
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TYPES OF I^VKHI KURATA. J, Amoeba. 2. Sponge. 
3, JellyHsli. 4, Tapeworm. 5. Round-worm. 6, Ringcd- 
wurm. 7, Crab. 8, CuttleHsh. 9, Brittle sturHsh. 

Repruduted }>y permission ftom Pcifkn /fassxvll, “ je\t Book 
of 2 oology'' Mitrniillan , and Shiplev tfi Mm Bride, "Zoology," 

I '/inei siiv Press 


tide-marks on British shores, and the jellyfishes. 
The Cocicntcrata are whecl-likc or radially 
symmetrical animals, with a central mouth 
surrounded by a circlet of tentacles. Corals also 
belong to this phylum, as do various floating 
animals such as the Portuguese man-o’-war 
and the sea- gooseberries. All coelenterales arc 
aquatic, the majority being marine. 

(4) Platyhelminthes (flat-worms). Most 
members of this group are unsegmented 
parasites, tapeworms, and flukes, chiefly 
notable as sources of disease. Like most 
parasites they show structural degeneracy and 
greatly enhanced powers of procreation. 
But some members of the phylum arc 
free-living and occur both in fresh water 
and in the sea. 

(5) Nematoda (round-worms). These animals 
are often parasites of economic and medical 
importance. They vary in size from minute 
microscopic threadworms, found commonly in 


the roots and stems of plants, to the 
dreaded yard-long guinea worms of 
the tropics, which infest the skin and 
deeper tissues of men and animals 
and cause dangerous ulcers. There 
are also many free- living forms w'hich 
occur almost anywhere. 

(6) Annelida (ringed-worms). This 
group includes a vast number of 
marine worms, as well as earth- 
worms and leeches. Their bodies are 
segmented, and the leading feature of 
their structure is the repetition of 
similar parts or organs, or meta- 
merism, which forms a characteristic 
feature of the architecture of the 
bodies of higher animals. In marine 
worms segments are provided with 
squat limbs, never divided into joints. 

(7) Arthropoda (jointed- limbed 
animals). The animals belonging to 
this group have a general resemblance 
to the Annelida in having a body 
divided into successive segments and 
a solid brain and nerve cord lying 
near the lower surface of the body. 
But the body of an annelid is 
enclosed in a very delicate cuticle, 
whereas that of an arthropod has a 
cuticle siillicicntly tough to constitute 
an armour which must be shed 
periodically to enable the animal to 
grow. The process of shedding the 
cuticle is called moulting or eedysis. 
The phylum embraces many animal 
types with jointed api^indages, which 
we recognize as crabs, and their 
allies — scorpions and spiders, centi- 
pedes, millipedes, and insects. This 

is the phylum with by far the greatest 
abundance of species, as well as most 
numerous individuals. 

(8) Mollusca (shell-lish and cuttlefish). The 
shell of the animals forming this phylum is 
produced by a limited part of the body wall, 
the mantle, and may be a single piece, as in 
snails, or paired pieces, as in oysters, mussels, 
and other bivalves, as such molluscs arc called : 
some species no longer have the shell. The 
body is not divided into segments, and the 
locomotor organ is a fleshy projection from 
the lower surface of the animal, the foot. The 
cuttlefishes and octopuses arc the most active 
forms. 

(9) Echinodermata (starfish and sea-urchins). 
The symmetry of the members of this phylum, 
like that of the Coelenierata, is radial. The 
mouth is central and is surrounded by a ring- 
shaped lube, which forms the water vascular 
system characteristic of the phylum. It gives 




2028 Zoology 

off radiating branches which arc supported by (10) Chordata. The animals here included 
outgrowths of the body, or arms, and which are distinguished by the possession of a back- 
conduct fluid to minute sucker-like papillae, bone or its equivalent, a hollow, central nervous 
the lube-feet. There is a skeleton which of system lying near the upper side of the body, 
all invertebrate skeletal structures most nearly and perforations of the throat or gill clefts, 
approaches (he bone of vertebrates. Some w'hich arc always present during part of the life 
members of this phylum arc sessile. All, with- cycle. Examples of the Chordata were given 
out exception, are marine. in the previous Lesson. 

LESSON 4 

Characteristics of the Protozoa 


T ill Prolo/oa are of mleresl in that they 
throw light on the beginnings of organic 
structure. They are of small si/e, 
mostly microscopic and rarely exceeding the 
CM a fine gram of sand ; with this small size 
is correlated a characteristic organization. 

Movement is elfectcd in a variety of ways 
among the Protozoa ; the types of movement 
encountered fall into three categories : amoeboid, 
ciharw and //r/,cc//r/r, which m part determine 
the classification of the phylum. Some 
Protozoa are sessile, and may live as colonics 
ol' several individuals more or less closely 
associated. 

Structure and Composition 

The protoplasm ol* living Protozoa has a 
foam-like composition, consisting of minute 
bubbles of lluid material dispersed in a moie 
viscid mesh work. This structure can be 
broken up by the inclusion of granules, or drop- 
lets of food or manufactured materials, and of 
skeletal structures. Pioloplasm is a colloid 
solution, consisting of minute particles sus- 
pended in a watery medium, and, except at the 
surface of the animal, is in a sol state, behaving 
as a fluid. Near the surface the protoplasm is 
more viscous, or is a ^cl ; this layer of gel proto- 
plasm IS called the ectoplasm, contrasted with 
the Huid endoplasm. The ectoplasm and endo- 
plasm arc not permanent structures, but repre- 
sent ddrercnl stales of the protoplasm, the sol 
and gel states being interchangeable. 7’he ecto- 
plasm IS bounded on the outside by an extremely 
thin membrane, of gieat physiological impor- 
tance, called the plasma membrane ; it is not 
visible by ordinary methods of microscopy, 
but Its presence can be demonstrated by 
other means. 

Lying somewhere within the protoplasm is an 
ovoid or spherical body, the nucleus, of great 
importance m the regulation of the life processes 
enacted within the cell. The nucleus is bounded 
by a nuclear membrane ; it consists of proto- 
plasm containing proteins different from those of 
the non-nuclear protoplasm, or cytoplasm. 

Apart from granules and food particles, there 
may be in the cytoplasm a clear vacuole which 
varies in size, or pulsates. This is the contractile 


vacuole, which is characteristic of Protozoa 
living in fresh water, but does not occur in 
marine forms ; it may or may not occur in 
parasitic Protozoa. Substances in solution exert 
a pressure, the osmotic pressure, which will cai^se 
water to pass across a cerlam type of membrane 
(a semi-pcf meahle membrane) separating two 
solutions of dilTcrcnl concentration ; warer 
passes from the weaker t(> the stronger solulicin 
until their concentrations are equalised. A scm\- 
pcrmeable membrane is one that is permeable tb 
water, but not to substances dissolved m the 
water, salt, or sugar or whatever they may be. 
Protoplasm contains substances in solution at a 
greater concentration than docs fresh water ; 
the plasma membrane acts as a scmi-pcrmeablo 
membrane (though no natural membrane is 
perfectly semi-permeablc) so that water con- 
stantly enters the body of a prolo/oon living in 
fresh water. 

The contractile vacuole is a device for bailing 
this water out again. Water entering is passed 
into the vacuole, which therefore increases in 
size, up to a point at whicli it bursts and expels 
Its contents out through the surface of the 
animal ; a new vacuole then begins to till up 
until it too bursts. Marine Protozoa do not 
have a contractile vacuole because the concen- 
tration of salts in sea water is the same as that 
within their protoplasm, so that water docs not 
lend to pass in. The rate of beat of the con- 
Iractile vacuole of a protozoon can be altered 
by putting it into solutions of varying concen- 
tration. The vacuole is no longer formed when 
the concentration of solutes in the outside 
medium equals that in the protoplasm. If the 
concentration outside is further increased, the 
protozoon will shrivel up, as water passes out 
of its body. 

Means of Locomotion 

Amoeboid movement is eflectcd by the pro- 
trusion of pseudopodia, which may be bJunl 
masses, or exceedingly fine filaments, or may 
be delicate and branching processes sometimes 
provided with an internal supporting strand. 
The formation of the blunt type of pseudopod, 
such as occurs in Amoeba, has been studied. 
First, the ectoplasm at a particular point thickens 
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and protrudes from the surface ; endoplasm 
flows into this projection from behind and en- 
larges it. At the tip of such a pscudopodium 
the endoplasm which has flowed this far changes 
from the sol to the gel slate and becomes ecto- 
plasm, while the previously formed ectoplasm 
passes back as a sleeve over the surface of the 
pscudopod. At the opposite end of the animal, 
ectoplasm is becoming endoplasm. 

F^elia, the agents of flagellar movement, arc 
long lashes of ectoplasm of fixed form, by the 
undulating or wavering motion of which the 
body of the animal is drawn through the water. 
The currents set up may carry minute particles 
of food material towards the body, thus con- 
stituting a feeding mechanism. An internal 
thread runs along each flagellum and joins a fine 
granule within the body of the animal. 

Cilia, by means of which ciliary movement is 
efl'ceted, are shorter ectoplasmic lashes which 
occur in greater numbers than flagella. They 
bend and straighten in a rhythmical manner and 
serve the same purpose as flagella, and like these 
structures they possess each an internal filament 
and a basal granule. Cilia are often fused to 



PROTOZOA. 1, Kiigicna viridis. 2, Ditflugin 
urccolata ; sh., shell composed i>f particles of sand ; 
ps., pseudnpodia. 3, Acanthometru claslica ; ps. 
pscudopodium ; sp., spine ; nu., nucleus ; cps. 
central capsule. 4, Trypanosoma brucei ; nu. 
nucleus; u. me,, undulating membrane; fl., flagellum 
5, Paramoecium caudatum ; a, mouth ; b, gullet 
c, food vacuole ; d, contractile vacuoles ; c 
exploded trichocysts ; f, cilia ; g, macronuclcus : 

h, micronucleus ; j, contractile flbrlls 
Reproduced bv permission from Borradailc, East ham. Potts 
and Saunders, " The Invertehrata " , Fig .5 from Shlptey 
A MucBride, “ Zoology." Cambridge University Press 


form compound structures of varied form. 
United into conical masses they form cirri ; 
fused side by side they constitute undulating 
membranes, and sometimes paddle-1 ike organs 
known as mcmhraneJkw, 

The surface of living Protozoa varies in 
nature : in amoebae ii consists simply of the 
ectoplasm covered by the plasma membrane, 
though some relatives of Atnocha also secrete 
shells, in which they live. In some Prolo/oa the 
outer ectoplasm may be very stiff and called a 
pellicle, as in Pat amoeciam, or there may be a 
tougher covering, of dead material, called a 
cuticle, as in ihc Sporoztta. In some flagellated 
animals the covering may be composed of rela- 
tively stout plates of cellulose, the supporting 
material of plants. Chalky or flinty shells are 
commonly seen in the Forainitiifcra, and m 
animals like Dif/lu^ia (he shell is strengthened 
by having foreign bodies, such as sand grains, 
built into it. 

Methods of Nutrition 

In most animals nutrition is fioluzoic, by 
which is meant the swallowing through tem- 
porary or permanent openings in the body of 
complex organic materials. This type of nutri- 
tion is also met with in the Prolo/oa. Amoeboid 
members of the Protozoa make use of pseudo- 
podia for feeding purposes, embracing and 
'"iigulfing the prey by such protoplasmic pro- 
trusions at any point m the surface of the animal. 
Other members swallow through a permanent 
mouth and gullet ; for instance, Paramoecium. 
The gullet may have a ciliary apparatus and 
protoplasmic slinging and paralysing elements, 
or trichocysts. The tentaculale Suctoria draw 
their prey into Ihcir bodies by way of tentacles. 
Defecation of indigestible mailer takes place at 
any part of the surface, except m forms with 
a pellicle, when it occurs at a fixed point. 

Not all Protozoa arc holozoic feeders, however: 
some Eu^lena. for example — are holophyfic, 
that IS, behave as plants, and build up complex 
organic substances from simple inorganic ones 
by utilising the energy of sunlight. Such 
^ Protozoa contain chlorophyll. Others are 
saprophytic or .suprozoic, that is, take in through 
c the surface of the body complex organic com- 
pounds derived from animal or vegetable 
remains, or, in parasitism, from the body fluid 
of another living organism. 

Encystment and Reproduction 

Many Protozoa are able to resist desiccation 
for long periods of time. Some either occasion- 
ally or regularly spend a period of their lives 
in a tough coat called a cyst, which serves to 
prevent drying out of the fluid protoplasm. 
Encystment, the process of cyst formation, is 
common in parasitic forms, as also in forms 
which live in fresh water and thus may be 
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accidentally exposed to conditions of drought. 
In species which live in the sea, encystment is 
less common. In many instances the cyst serves 
to shelter the animal while it undergoes a 
process of reproduction. Such a cyst is called 
a gametocyst where the reproduction is sexual, 
a sporocyst where it is asexuaj. 

Asexual reproduction is widespread in the 
Protozoa, and most commonly takes place by 
a process of binary fission. The animal having 
grown to a certain size, first the nucleus divides, 
then the cytoplasm becomes constricted so that 
the body splits into two, each half with a 
nucleus. The division may be transverse or 
longitudinal according to the species concerned. 
Fission may alternatively be multiple^ when the 
protozoon first becomes multi-nucleate by 
repeated division of the nucleus, followed by 
division of the cytoplasm into as many pieces 
as there are nuclei. Other types of asexual 
reproduction, such as budding, occur. 


Sexual reproduction in the Protozoa may 
consist cither in the fusion of two sexWUs 
(gametes), a process known as syttgamy, or of 
conjugation, during which there is exchange of 
nuclear material between two individuals, 
without permanent fusion of their cytoplasm. 

It is not uncommon to find that Protozoa 
pass through a cycle of generations of individuals 
of different kinds. For a time the Protozoa may 
multiply repeatedly by asexual fission, but 
ultimately a generation arises which produces 
gametes, and is therefore known as a generation 
of gamonts. The union of the gametes from such 
individuals in pairs produces an individual 
called a sporont, which reproduces asexually to 
produce a large number of individuals each of 
which ultimately becomes an agamont, that is, 
an individual which repeats the asexual part of 
the cycle. The term spore is reserved for/ the 
products of multiple fission of the sporont, or 
zygote, produced by the union of gamctes.\ 


LESSON 5 

Classification and Types of Protozoa 


T m phylum Protozoa is divided into live 
classes, the Flagcllata (or Mastigophora), 
the Rhizopoda (or Sarcodina), the Sporo- 
zoa, the Ciliato, and the Suctoria. The names 
of the classes suggest their habits, for the 
Flagellata move by means of flagella, the 
C'iliata by means of cilia; the Rhizopoda have 
pseudopodia. The Sporozoa are parasitic 
forms with complex life histories including the 
formation of spores at some stage. The Suctoria 
are sessile forms with tentacles with which they 
catch their prey and suck it into the body. 

The class Flagellata 
probably contains the most 
primitive members of the 
phylum. The view that the 
Rhizopoda — with the type of 
organization seen in the 
amoeba — are primitive is 
now generally discarded. 

The apparent simplicity of 
structure is not necessarily 
primitive, and the mode of 
nutrition (liolozoic) is defi- 
nitely more specialised than 
that of some of the Flagellata. 

One of the commonest 
flagellates is Eugiena, which 
lives in such abundance in 
ponds and ditches that the 
water often appears to be 
coloured a vivid green. 

There are about 50 species of 
the genus. is spindle- 

shaped and has a minute 
mouth and gullet near the 


blunter end of the body. A long llagcllum, which 
arises from the inner surface of the gullet, serves 
to draw' the animal through the water. The 
animal frequent iy changes its form : at one lime 
it is short and stumpy ; at another, long and 
slender. These alternate contractions and 
elongations serve a locomotory function and 
constitute the type of movement known as 
euglenoicl. Near the middle of the cell is a 
spherical nucleus and near the blunt end a 
contractile vacuole, which discharges into the 
gullet. The green colour of the animal is due 
to ciiknophsts containing 
chlorophyll scattered 
throughout the cytoplasm, 
which also contains rod- 
shaped masses of para- 
mylum, a starch-like food 
reserve. A bright red spot 
near the base of the flagellum 
is sensitive to light. Eugicna 
feeds by a combination of the 
holophylic and saprophytic 
methods, never taking solid 
food; it cannot maintain 
itself by light and inorganic 
matTer alone, requiring 
always some organic matter 
as well. In the dark it feeds 
entirely saprophytically. 
Reproduction in Eugiena is 
always asexual, by longi- 
tudinal fission. 

A relative of £i/g/e/ia called 
Chlamydomonas has two 
flagella and a close-fitting 



PANDORINA. A, colony of zooiils. 
R-G, stages in .sexual reproduction ; 
B, motile K^unetes ; C, after fusion of 
two gametes ; D, flagella withdrawn ; 

E, resting zygote with thickened wall ; 

F, motile individual produced by the 
zygote on germination ; G, new 
colony produced by vegetative division 
of the motile individual ; H, colony 
undergoing a sexual reproduction ; 
each zooid has divided to form a 
daughter colony ; some of the colonies 
have produced flagella and will shortly 

break out of the parent cell. 
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cuticle, and this type of 
ilAgellate leads to the 
interesting allied form 
Pandorim. Pmdorina con- 
sists of 1 6 pear-shaped cells, 
each with the organization 
of Chlamydonionas, bound 
together in a common 
covering to form a colony. 

Reproduction of such a 
colony obviously cannot 
be so simply effected as 
in the solitary forms. It 
takes place by one of two 
methods, one sexual, the 
other asexual. In asexual 
reproduction each zooid of 
the colony divides repeat- 
edly to form a group of 16 
cells, so that the colony 
now consists of 16 colonics 
of minute daughter flagel- 
lates. Dissolution of the 
common envelope follows 
and liberates the daughter 
colonies, which then grow 
until identical with the 
original parent colony. In 
sexual reproduction each 
individual of the colony 
divides to form male and 
female gametes, which 
unite in pairs to give rise to 
zygotes. The zygote rests 
for a while in an encysted 
condition, then becomes a 
free flagellate, and finally 
undergoes repealed division to form a colony 
resembling the parent one. 

Volvox and Trypanosomes 

Colony formation rcachc.s pcriection m 
Volvox, where large numbers of bifl.igellate 
zooids collectively constitute a hollow sphere 
filled with fluid. It is not uncommon to see, 
swimming about in the central fluid, three types 
of reproductive units, clusters of male and 
female gametes and asexually-formed spherical 
daughter colonies. These have been formed by 
division of zooids making up the wall of the 
parent colony. Some enlarge and form ripe 
spherical female gametes {mcf^affamctes), others 
divide repeatedly to produce smaller ripe male 
gametes (micro^ametes), each with an elongated 
body, two flagella, and a minute red eye spot. 
The microgametes swim freely in the fluid 
contained in the central cavity of the colony, 
and eventually unite each with a megagamete 
to give rise to a zygote. The latter subsequently 
divides repeatedly to found a new colony. 

Those dangerous parasites of mankind and 
domesticated animals, the trypanosomes, also 


belong to the Flagcllata. 
They are of slender, 
pointed form and possess a 
pellicle. The animals live 
sh in the blood and other 
fluids of the host and 
absorb food materials 
through the pellicle. 
Accordingly, there is fttic 
need for a mouth and 
gullet, and these arc 
lacking. A delicate undu- 
lating membrane serves as 
a locomotor organ. The 
contractile vacuole is 
absent. 

I'hese flagellates are in- 
variably distributed by a 
seco n d host . Trypanosoma 
gamhieuse and T, rhode- 
sianse, the agents of 
sleeping sickness in man, 
which are found in the fluid 
of the spinal cord, are trans- 
mitted by the tsetse Jly, as 
is T. hrucei which causes 
fever in African domestic 
mammals. Not all the 
trypanosomes are dan- 
gerous to their hosts ; T. 
leM'isi, for instance, occurs 
in rats but is not patho- 
genic ; it is transmitted by 
a flea. 

The Rhizopoda class 
is characterised by the 
presence of pseudopodia. 
The I hizopods appear to have been derived from 
the flagellates, for some of them also bear flagella. 
Feeding is holozoic, food being captured by the 
pseudopodia. Reproduction is usually asexual, 
by binary fission, sometimes by multiple fission, 
but sexual processes occur in some species. 
Amoeba, one of the best known forms, consists 
of an irregular mass of protoplasm, which is 
produced into numerous blunt pseudopodia of 
constantly changing form. The ectoplasm is 
clear and translucent. 

DiffUigia is a relative of Amoeba which has a 
shell of foreign particles set in a matrix secreted 
by the animal. 

Allied to the common Amoeba are parasites, 
of the genus Entamoeba, One species, E. coH, 
lives harmlessly in the intestine of man ; 
another, E. histolytica, causes amoebic dysentery. 

Complicated Life History 

Rhizopods of the order Foraminifera arc 
marine, some living on the bottom and some in 
the surface waters, enclosed in a finely perforated 
shell. The protoplasm is protruded through 
minute pores in the shell in fine reticulate 
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POLYSTOMEl.I.A. A, mcKsiscleric 
f'oriii ; B, $iliell of some surrounded by 
escupin^ K^unetes ; C, D, conjuKalion ; 

K, /ypote ; inieroscleric form ; G, 
shell of same surrounded by escaping 
amoebulac ; H, young megascleric in- 
dividual with three chambers ; gam., 
gametes ; i.wh., inner whorl of spiral ; 
o.wh., outer whorl ; nu., nucleus ; sh., 
shell ; 1., first chamber. 

Hi ptiulmed by permission from Borradnilr, tusthatn, 
Potfi iituJ Saunders. " The hisertt brutu." CambridKe 
Hutu r si tv Press 
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IJKI- CYCl.E OH MAI.ARIA PARASll E, Development of tile 
malarial parasite in the human host is shown in Fi^s. 1 to Fcina^ 
and male forms (8a and 8b) may also develop^ and these (9a to IJ) 
mature in the stomach of the mosquito which has taken up blood 
containing them. Thereafter the parasite in the stomach wall of 
the mosquito develops until a fresh swarm of young is produced 
these make their way into the salivar> gland of the insect, ready for 
injection into a tresh human host (14 to 22). 


pseudopodia. The shell has 
usually several chambers and is 
frequently spiral, with communi- 
cating chambers; it is composed 
of chalky, flinty, or nitrogenous 
materials in different types. 

PolystonicUa is an intercs'ting 
example, since it is of complex 
form and has a complicated life 
history. It is a dimorphic crea- 
ture, that is, it can occur as cither 
of tw o kinds of individual. These 
are distinguished by dilfcrences in 
si/e of the inner, first-formed 
chambers of the spirally-wound 
compound shell. Individuals with 
a small central chamber arc 
microscicric, those with a larger 
central chamber megascicne. 

The microscicric individual 
multiplies by asexual fission, 
giving rise to and liberating 
numerous minute irregular proto- 
plasmic masses, or amocbulae, 
each of which forms a shell around 
Itself and grows into a mcgascleric 
individual. The mcgascleric form 
reproduces sexually, giving rise 
to numerous bi-fla gel late gametes, which unite 
111 pairs to form a zygote. Later this develops 
into a microscicric individual. The life history 
of Poivsfomclla shows alternate production of 
asexual and sexual forms, or an alternation of 
generations. 

The roraminifera have played a part in build- 
ing up many limestones. At the present time 
the remains of their shells fall as a constant rain 
on the floor of the ocean, where they accumulate 
to form limy oozes. Microscopic examination 
of chalk, which is a very pure limestone, shows 
that it consists of such shells, which accumulated 
in an ancient sea that stretched from what is 
now the Atlantic eastwards through south 
Luropc to Asia. 

Radiolarians 

Members of the order Radiolaria occur in the 
surface strata of the sea. There arc fine p.scudo- 
podia, and the protoplasm has a characteristic 
bubbly appearance. These animals do not 
possess a shell, but have a central capsule and 
a skeleton of line spicules of a flinty nature 
bound together into an intricate lattice-work 
with projecting spines. These shells sink when 
the animals die, and cover vast expanses of the 
floor of the deeper parts of the ocean to form 
radiolarian oozes. 

The fresh-water sun animalcules or Heliozoa 
are, like the radiolarians, spherical, and have 
vacuolated protoplasm, but lack a central 
capsule. The radially arranged pseudopodia 
have clear axial supports of dense protoplasm 


and in consequence they are called axopoLiut, 

The animals composing the class Sporozoa 
live as parasites, many within the cells of the 
body of the host. Large numbers of spores arc 
produced and the life cycle is parlicularly com- 
plicated. The ciumccs of finding a suitable host 
are remote, necessitating the production of 
large numbers of potential adults. 

Blood Parasites 

As an illustration of llie Sporo/oa, there arc 
the blood parasites known as Haemospitridia^ 
which are transmitted from one vertebrate host 
to the next by a blood-sucking invertebrate. 
PlasnuHliunu the cause of malaria in man, lives 
in and destioys the red corpuscles of the blood 
and IS transmitted by the mosquito Anopheles. 
When the parasite enters a blood corpuscle it 
is a minute rounded body with a central vacuole. 
With the enlargement of the vacuole, the young 
animal comes to have the appearance of a 
microscopic signet ring. Tt has a nucleus but 
no mouth, absorbing food materials through its 
entire surface. It grows and gradually loses the 
ring-like form, and granules of pigment (derived 
from the digestion of the material of the cor- 
puscle) accumulate in the cytoplasm. When 
ready to multiply it is called a schizont, and its 
mode of reproduction, multiple fission, is 
known as schizof^ony. The nucleus divides 
repeatedly until 16 smaller nuclei are present. 
By the arranging of a little protoplasm around 
each nucleus a rosette of nucleated individuals 
(merozoites) is formed. 
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At the rosette stage in schizogony, the wall of 
ihe red blood corpuscle breaks down, and the 
merozoites are set free in the blood, each one 
proceeding to infect a fresh corpuscle — there to 
repeat the cycle and to multiply. At this stage 
also fever occurs, probably because the residual 
protoplasm at the culmination of schizogony 
contains an accumulation of poisonous elements 
which arc liberated into the 
blood. Three species of 
Flasmodium infect man, and 
the time taken to complete 
schizogony — and therefore the 
period between successive 
bouts of fever -varies accord- 
ing to the particular species, 

P. vivax sets free a generation 
of merozoites m 48 hours, so 
that fever recurs every third day 
(tcitian malaria) ; P. nuilaviac 
liberates the zooids every 72 
hoiiis, fever recurring every 
fourth day (quartan malaria) ; 

/*. /alcipamnt, causing malig- 
nant, or pernicious, malaria 
of the tropics, is dangerous 
because the infected corpuscles 
adhere in clumps and may 
block the blood capillaries in 
iniporlant organs. 

After several generations of 
schi/onts ha\e appeared, 
gametes-- called crescents on 
account of their foim arc 
prod need, I hese rema m quiescent unless drawn 
up in the blood by the piercing and sucking 
prt)hoscis of the mosquito. 'I aken into the food 
canal of the insect, the male gamete becomes 
slender and whip-like, the female gamete spheri- 
cal. Conjugation occurs and a spindle-shaped 
zygote is formed. The zygote bores its way 
UiroLigh the wall of the mosquito's stomach and 
lorms a cyst on the outer side of the stomach wall. 
Within the cyst repeated fission occurs and enor- 
mous numbers of individuals arc formed. These 
aie sporozoites, and when the cyst bursts they 
make their way to the salivary glands. The female 
mosquito bites man, inoculating a small quantity 
of parasite-infected saliva into the wound. 
Infection of the corpuscles follows. 

1 ypes of Ciliate 

The members of the class C'ihata arc char- 
acterised by the possession of cilia, used for 
locomotion and feeding. In most cilialcs there 
arc two nuclei, a large mcicromiclcus concerned 
with the general regulation of the cell, and a 
small micronuclvits concerned only with repro- 
duction. Asexual reproduction is by binary 
fission, usually transverse ; sexual rev^roduclion 
by conjugation, not syngamy. Feeding in most 
members of the group is holozoic ; some are 


parasitic. The most highly organized Protozoa 
arc to be found in this group. 

Paramoccium is a type of eiliale which is 
uniformly clothed with short cilia, one of the 
order Holotricha. It may be obtained readily 
by infusing a few fragments of hay in wafer for 
several days. There arc abouf ten species of the 
genus. The animal is slipper-shaped, from 
which the common name slipper 
animalcule is obtained, and the 
“ heel end " goes foremost when 
the animal moves. A pallicle 
covers the body, and below this 
IS a layer of ectoplasm, bearing 
cilia in regular longitudinal 
rows. The permanent mouth 
and gullet lie on one side of the 
animal, and there is a definite 
anal ontice. Among the cilia lie 
lineprolrusible slinging thrcacL. 
or fi ichoevsts. capable of 
paralysing animals with which 
they come into contact. The 
macronucleus lies beside the 
micronucleus (some species have 
two or more micronuclei) and 
two contractile vacuoles occupy 
opposite ends of the cell, sur- 
lounded by numerous fine 
canals which radiate into the 
surrounding eytoj^lasm, and 
discharge into the vacuole. 

Asexual reproduction of 
Para/iioccm/n takes place by 
simple, obliquely transverse fission. Of the 
two individuals thus formed, one lacks the 
mouth, but soon forms a new one. 'Ihe asexual 
mode may proceed through many gencialions, 
but sooner or later a process of conjugation 
occurs. When this happens, two individuals lie 
close together, side by side, and complex 
nuclear changes occur within the body of each. 
I he macionuclciis degenerates and disappears, 
but the nicronuclcus grows and divides. Inter- 
change of pieces of the microriucleus now takes 
place, after which the two individuals separate 
and proceed to leconstriicL the normal nuclear 
apparatus. Asexual reproduction can then 
proceed for a number of generations further. 
The process of conjugation appears to be 
essential for the well-being of both individual 
and species, 

( ullurcs of Pauimocciiini in which conjuga- 
tion IS prevented soon fall into an unhealthy 
condition called depression, in which the body 
is stunted, the nucleus overgrown, and various 
organs degenerated. If allowed to conjugate, 
such individuals recover their former vigour. 
It IS not the only method of regaining lost 
vigour, however, for it has been shown that a 
process resembling conjugation and called 
endomixis occurs in such weakened individuals 



lission ; d, later of same ; 

e, free-swimminR hiUividiial pro- 
duced by (is.sion; (, f, hvo modes of 
fission lo toriii miero-coniuuanls ; 
ft left), budding; f (right), repeated 
lission of one product of a binary 
fission ; g, conjugation. 
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as are seen in culture depression. This takes micronucleus and a crescentic macronucleus, 
place within the individual and therefore does Asexual reproduction occurs by longitudinal 
not involve union or exchange of nuclear fission. In this event two bells occur on a single 
particles, but it is a reorganizing process no less, stalk. Some near relatives of Paramoecium — 
in which the mcganucleus degenerates and the Carchesium, for instance — exist normally in the 
micronucleus divides, one of the resultant form of pseudo-colonies, many bells occurring 
particles forming a new macTonucIcus. on a single stalk ; but Vorticella is typically 

solitary, and when fission occurs one of the in- 
Physiolugical Complexity dividuals acquires a basal circlet of cilia and 

VortiveUa is a ciliate of the order Peritricha swims away, ultimately to fix itself and develop 

in which cilia are restricted to a ring-shaped zone a new stalk. Occasionally fission may be 

around the mouth. The form of the body is irregular and several microzooids are formed ; 

that of an inverted bell, permanently fixed to these individuals swim away, ultimately to 

fresh-water weeds by a long, slender stalk, a conjugate with an individual of normal size, 

prolongation of the body containing a line con- The Protozoa are of zoological interest in that 
tractile fibril. In life the animal slowly expands the apparently simple protozoan cell shows great 
to the full length of its tether, at the slightest physiological complexity. The protozoon 

untoward stimulus contracting its stalk into a carries out all the functions of life without 

close spiral. The margin of the bell is thickened division of the body into separate cells, as jn the 
and within it lies the mouth, leading into a gullet, Metazoa, The acellular slate is probably 

The cilia as in the Paramoecium — are arranged correlated with the small size of the animals, 

so as to waft food particles down the gullet fhe class Fnagcllata is of particular interest in 

at the base of which they arc taken into the that within it the plant and animal kingclpnis 

body. The large contractile vacuole discharges meet. It gives some idea of what the earliest 

into the gullet. V<n'ticclla has a small spherical animals may have been like. 

LESSON 6 

The Structure and Habits of Sponges 

T he sub-kingdom Parazoa contains only a I'hc inhalant pores arc perforations of special 
single I’lhylum, the Porifera. The body cells known as />r>/Y>r>7c'.s. These are of conical 

of a sponge IS a community of cells show- form and extend throughout the mcsogloca, 

ing less complete integration than in the bodies ihcir apices lying between clusters of choano- 

of the Metazoa ; Iheic arc no definite organs cylcs, and their bases being inserted between the 

Sponges arc invariably aquatic animals w'hich flattened cells forming the outer 

arc sessile, usually in the sea, attached to locks layer of the sponge ; the pore is a narrow 

and stones, on the surfaces of which they often channel which passes through the porocylc 

form conspicuous incruslrations. 1'hough rich from base to apex. The mcsogloea contains 
in species and strong in numbers, they appear cells of various kinds, some of which wander 
not to have led on to any other forms of life, into the jelly from the outer layer and secrete 

The multicellular body is vase-like in Its simplest the skeletal framework of the sponge. These 

form and consists of two layers of cells, between arc called scleroblasts and usually divide each 

which a structureless jelly, or mcsogloca, cun- into two cells, one of which secretes a spicule, 

taining wandering cells, is interposed. This while the other thickens. In the olynthus such 

simple form is best shown in the olynthus, a cells aggregate in groups of three, to give origin 

transitory stage in the development of cal- to three-rayed spicules which build up the main 

careous sponges. part of the skeleton in this form. Single-rayed 

spicules also occur, and project some little 
The Olyiithus Stage distance from the surface of the body. Other 

The olynthus is a living vase through which cells in the mcsogloea are amoeboid and per- 

watcr currents constantly circulate. At its form various functions. Some transport food 

upper extremity is a large aperture, the cxhalant materials and waste products through the body 

aperture, or osculum, by way of which water of the sponge ; others ultimately give rise to 

leaves the central cavity, or paraguster, of the male and female reproductive elements or 

body. Water enters the sponge through gametes. But nerve and sensory cells, and 

numerous minute pores scattered over the muscles, commonly found in the bodies of 

entire surface. The current is produced by the metazoa, are absent, indicating that little 

activities of peculiar tlagellaled cells with delicate co-ordination occurs in sponges, 

protoplasmic collars (collar-cells or r/uwiciryto) No existing sponge remains at the primitive 
which line the paragaster, lying side by side in stage represented by the olynthus, however, 

loose contact with each other. The simplest living forms consist of a number 
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Structure and Habits of Sponges 


of branching tubes, each lube with the structure 
of an olynthus, and topped by an osculum. An 
example is Leucosolenia. This type of structure 
is known as the ascon, because manifested by 
Sponges of the genus of this name. Sponges of 
the second or sycon type, typified in the genus 
Sycon, may be solitary but have the walls 
folded and the choanocyies restricted to radial 
chambers. Further complications may result 
in the production of thimble-shaped outgrowths 
of the chambers, a condition constituting 
the leucon type of sponge structure. This 
may be still further modified by means of 
reduction of the flagellated chambers until they 
aie small and spherical. 

With the complication of the wall of the 
sponge comes inadequacy of the nomenclature 
previously adopted. In a sycon type of sponge 
ihc passages leading towards the ihimble-like 
llagellated chambcis from the outside world and 



MORPHOLOGY OF SPONGES. Fig. L The 
olynthus of a calcareous sponge with part of wall 
cut away to expose the paragaaler ; osc., 
osculum ; p., pore ; sp,, spicule. Fig. 2, Canal 
system of sponges ; A, Ascon type ; B, Sycon 
type ; C, Leucon type ; D, Leucon with small 
round flagellated chambers ; ex.c., exhalani 
canal ; in.c,, inhalant canal ; fl.c., flagellated 
chamber ; osc., osculum ; par., paragaster ; 
p., pore. Fig. 3, Types of sponge spicules ; 
A-K« from Demospongiac ; C, three-rayed 
compound spicule formed by union of monaxons ; 
F, from a hexactfncllid. Fig. 4, Larva (amphi- 
blastula) of Sycon raphanus ; d.c., dermal cells ; 
f.c., flagellated cells. 

Reptoduted hy fermmsion Jrom Borradaite, Eastham, 
Potts amt Saunders. " The Imertebrata ” iC.V.P,) 


towards the paragaster from these chambers arc 
known as inhalant and exhalant canals respec- 
tively, the actual external openings being called 
ostia. In the leucon type the ostia lead into 
inhalant canals and these into finer canals of a 
second (and sometimes a third) order before 
reaching the flagellated chambers. As the 
canal system becomes more complex, the 
skelctogenous layer supporting the canals 
becomes coirespondingly modified, growing 
thicker and forming, outside the chambers, a 
cortex through which the inhalant canals ramify. 

I'ypcs of Sponge 

The lypjcs of structure described all occur 
within" the first of the three classes of sponge, 
namely the Calcarca. The class is distinguished 
by the possession of spicules composed of chalky 
material alone, and by the possession also of 
relatively large choanocytes. Sponge spicules 
are of various types. Besides the monaxon and 
Iriaxon spicules occurring in the olynthus, four 
or six-rayed and irregular spicules occur in other 
classes. The second clUsSs, Hcxactinellida, con- 
tains sponges with a purely llinty skeleton com- 
posed of six-rayed spicules often bound together 
to form a very beautiful and intricate mesh-work, 
Oesl shown in Venus’s llower-basket {Eitpicc- 
(eUa). Another elegant form is the glass-rope 
sponge {HyaJoncma). native to Japanese seas, 
which Jives rooted in the mud by a slender stalk 
of long, glassy spicules. 

I'he third class, the Demospongiac, never 
possess six-rayed spicules, and instead of the 
fiinly skeleton found in some members of the 
class there may be a horny, proteinaceous 
skeleton of spongin. The usefulness of the bath 
sponges, Eusponi^ia of the Mediterranean and 
Htppospon^ia of the West Indies, which have 
small rounded flagellated chambers, depends 
upon the spongin character of the skeleton. 

Reproduction Processes 

Asexual reproduction takes place by the 
formation of bud-like outgrowths, which ulti- 
mately drift free and found new individuals, 
or by the formation of internal buds called 
gcm/nu/cs, a process occurring in the one 
family of fresh-water sponges, the Spongillidae. 
Towards the winter certain cells of the meso- 
gloea become aggregated into clumps and 
surrounded by a protective capsule, often 
provided with capstan-like spicules called 
amphiciiscs. As winter approaches, the sponge 
sulTcrs from food scarcity and cold and even- 
tually dies, but the gemmulcs are liberated from 
the moribund body of the parent and survive 
the winter by lying dormant in the mud. 
During the folJowing spring they develop into 
new sponges. Gemmule formation ensures the 
maintenance of life, in spite of the rigour of 
winter. The new individuals are male or female 
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and produce gametes, by the union of which Sponges possess marked powers of regenera- 
a /ygotc is formed to carry on the racial history, tion, the property of reconstructing the whole 
Many sponges arc unisexual, but some are from a part. A small fragment of any living 
hermaphrodite, that is, produce male and female sponge will, under suitable conditions, regen- 
gametes m the same individual. Male and crate an entirely new and complete animal, 
female gametes appear to arise from amoeboid More than this, if a sponge is cut into frag- 
cells in the mesogloea, but the mode of repro- ments and the fragments are squeezed through 
duciion varies in dilfcrcnt sponges. In all tine silk, the separated cells are capable of 
types of sponge the young are of totally different uniting to form clusters which, in the course 
appearance from the parent, and such larvae of a few days, mould themselves into a complete 
develop into an adult sponge by means of miniature animal. Cells from different species 
complex reorganizing changes. The typical may, if mixed, adhere temporarily, but they 
larva of C'alcarca such as Sycon is the aniphi- soon separate. 

hlasuila, which has flagellated cells reaching Sponges occur in all parts of the sea and at 
from one pole to its equator, and large granular all depths. They arc apparently distasteful to 
cells, devoid of flagella, at the opposite pole. fishes, shellfish, and crabs, and arc little 
fhese larvae swim actively before attaching molested by any forms of life. The boring 
themselves to the subslratLim and undergoing sponge, Cliona, can penetrate the shells of 
metamorphosis into the adult form, fhe non- oysters and other bivalves oi other calcareous 
flagellated cells become pinacocyles, parocytes, matter. Some species of sponge live ini close 
and sclerohlasts, while the flagellated cells association with other animals. One sbecies 
differentiate into choanocylcs and various (Fict/iina) forms the cavity in which a hqrmit- 
kinds of amocbocytc. crab, Eupa^urus, lives in retirement. \ 

LESSON 7 

Marine Animals that Resemble Plants 

M ost people who have spent holidays that they do not have the same type of stinging 
on the sea coast will have encountered cells as the other three classes, 
members of the phylum Coelenterata. The Hydro/oa may be cither polypoid or 
Certain of these look so like plants that they medusoid individuals, many of the former 
were at one time called zoophytes. The phylum being colonial ; these arc the zoophytes 
IS characterised by radial symmetry (which proper, for the delicate branching colonies n)ay 
may be only approximate) and by the possession look very planllikc, and iheir dried and dyed 
of slinging cells. The only body-cavity is the skeletons are indeed sold as “sea-fern." One 
gut, which has a single opening to the exterior, such form, Scrtularia, is shown in page 2040. 
the mouth, usiially surrounded by tentacles. 

All coelenteiates are carnivorous. The animals Miniature Forests 

Si c sometimes spoken of as (liplohlastu\ or two- An example of the Hydrozoa is Ohe/ia, the 
layered, because the body consists of an knotted thread hydroid, colonics of which 
external layer, the epuJernus, and the gut lining, form miniature forests, often on the fronds 
or yastroilcrmis, .separated by a layer of jelly, of the ribbon-wccd {Laininaria). The indi- 
thc mcsoyloca. Since in most forms the meso- viduals or zooids of the colony are borne at 
gloea also contains cells this description is not the ends of the fine branches, 
strictly accurate, but it is true in so far as the So much can be made out with a small hand 
muscles arise from the outer or inner cell layers, lens. Using a microscope, it can be seen that 
but never as a separate third layer as they do the zooids are liny polyps, each with a terminal 
m other Metazoa. mouth surrounded by a circlet of fine tentacles ; 

these are the hydrant hs, the food-getters for the 
Polyp and Medusa colony. Other branches end in small swellings 

T wo characteristic body-forms occur among or buds, which arc hydranths in the making ; 
the cocicntcratcs : the polyp, which is sessile, others are a different nature and perform a 
usually columnar with tentacles and mouth different function. These last are cylindrical 
at one end, and the medusa, a bell-shaped or hlastostyles as they arc called — found 

umbrella-shaped swimming form with the near the base of the colony in fewer numbers 
tentacles arranged round the rim and the than the hydranths. They bear small oul- 
moLith in the middle of the under surface. growths which, according to their age, may be 

The Coelenterata are divided into four insignificant blobs or prominent saucer-like 
classes, the Hydrozoa, Scyphozoa, Anthozoa, bodies called medusa-buds. 
and Clenophora. Some authorities place the All the zooids are connected by stalks 
Ctenophora in a separate phylum on the ground enclosed in a transparent, horny investment. 
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the perisarc^ which widens out at the base 
of each hydranth to form a goblet, or 
hydrothcca. The blastostyles have similar 
sheaths called ^(onothccae. Hydranths. 
blastostyles, and stalks arc composed of 
epidermal and hypodcmal layers, separated 
by a thin mcsogloea. Scattered in the 
ectoderm, especially in the tentacles, are the 
slinging cells, or cnidohlasts, each containing 
a vesicle with a spirally coiled thread inside 
It. On stimulation of the cnichcil, a fine 
bristle projecting from the cnidoblast, the 
thread can be projected by being turned 
inside out. The threads can penetrate prey 
and inject a paralysing poison. Heneath 
the epidermis lies a net of nerve cells, not 
highly differentiated but yet serving to 
co-ordinate the various parts of the animal, 
or of the colony. Sensory cells, responding 
to tactile and chemical stimuli, project 
between the epidermal cells and arc 
connected with the nerve net. 


Life Cycle of Obelia 

Small animals coming into contact with 
the tentacles are caught and killed by 
the nematocysts, and pushed into the 
mouth. The cells of the gastrodcrmis 
secrete enzymes (organic catalysis) whose 
action is to break down some of the 
proteins of the food, making a broth 
of half-digested food. Digestion is com- 
pleted inside the gastr odei mal cells, 
which put out pseudopodia and actively 
ingest particles of food. Any undigested 
residue of the food is passed out of the 
mouth. 

The blastostyles do not possess mouth 
or tentacles, but receive food materials 
fiom the hydranths. There is thus a 
division of labour between the hydranth 
polyps, specialised for feeding, and the 
blastostyles, which arc specialised for asexual 
leproduction. 

The blastostyles bud off individuals which 
develop into medusae ; they escape from the 
gonolheca and swirn away. The Ohelia medu.sa 
is saucer-shaped, with numerous tentacles. A 
projection from the under surface, the manit- 
hritmi, bears the mouth, which opens into a 
ceiiiral cavity continuous with four radial 
canals and a marginal canal, lined with gastro- 
dermis. The medusae are sexual individuals, 
cither male or female. The sex-organs, or 
gonads, lie beneath the radial canals. Male 
or female gametes are produced in the gonads 
and shed into the sea, where fertilization occurs. 
The fertilized eggs develop into small, ciliated 
larvae, called planulac. The planula has a 
ciliated epidermis outside a central mass of 
gastrodermal cells, but there is no mouth. 
There arc, however, ncmatoblasts and nerve 
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t OKLKIS'rERATA. Fig. 1, Pari a colony of 
Obelia with Ihrue polyps in various stages of expansion, 
and at the ba.se a hlastostyle <»n the right and a free- 
saiiiiiiiiiig medusa on the left. Fig. 2, I wo stinging 
cap.sules of a coelenterate ; that on the left i.s imdis- 
cliarged, the one on the right has shot out its thread. 

Fig. 3, Physalia, the Portuguese man-of-war, a colony 
of polyp-like individuals united into a single mass with 
trailing tentacles. 

A/ti'i tliiiH’int’s in " I'hc Siiemc of h\' H (i II nVs. 

fuluin lii4\lcv and f» /*. Welh 

cells. The planula larva swims for a time by 
means of its cilia, but then settles on a suitable 
surface and becomes attached ; it glows into 
a polypoid individual which buds other polyps 
and so forms a colony. 

The life cycle of Ohelia consists of an 
alternation of asexual colonial forms and sexual 
free-swimmmg individuals ; nevertheless some 
aulhorilics consider this is not a true alterna- 
tion of generations, as comparison with other 
cocicnterales suggests that the polyp generation 
may represent only an elaboration of larval 
life, the medusa being the true adult. 

Tubularia and Hydra 

There are some hy droids in which the 
medusoid stages arc never set free, but remain 
attached as modified reproductive zooids. One 
such form is Tuhularia, with straw-like hydroid. 
In other hydroidcs no SDCcial rcoroductive 
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zooicis are developed. Hydra, a solitary polyp develop mouths and constitute the breadwinning 
of linglish ponds, is an example of such a type, section of the colony, securing, digesting, and 
The gonads of Hydra develop beneath the distributing food materials for the rest of the 
epidermis of the polyp, and the fertilized eggs colony. All other zooids lack mouths, and 
develop into polyps ; there is no medusa, are modified in various ways. Some produce 
Conversely, in some Hydrozoa, \\\z Trachylhia, the reproductive elements ; others grow out 
the medusoid phase is predominant. into Icaf-like processes, which overliang and 

protect other parts of the colony ; another type 
Siphonophora develops long tentacles that trail below the 

One order of Hydrozoa not yet taken into colony and are armed with formidable batteries 
consideration here is the Siphonophora, an of stinging cells. 

order in which division of labour and colony Physalia, the Portuguese man-of-war, is one 
formation reach heights not attained elsewhere of the most formidable members of the Siphono- 
in the class. Siphonophores arc delicate, phora. It combines glossy transparency with 
transparent, lloating colonics of zooids found delicate shades of blue, violet, and carmine, 
abundantly in tropical seas and occasionally and the colony glistens with a silvery sheen, 
drifting towards the Devon and Cornish coasts The feeding zooids can capture, dispatch, and 
in the waters of the Gulf Stream. P.ach colony devour quite large fish, and the powerful batteries 

originates from a planula larva, which develops in the tentacles can sting so severely as to eh- 

into an individual with a thread-like process danger human life. The nearly related deep 
on which all other individuals of the colony indigo-coloured Ke/e//^/ has a disk-shaped colony 
are formed later as buds. The first-formed which at first sight resembles a single medusa, 
individual usually becomes modified into a gas- but actually consists of a large feeding zooi^ 
filled chamber, a float, or as a medusa-like form with a centrally placed mouth, around which 

which pulsates and serves as a motile zooid. arc several rings of reproductive zooid^^ 

The full-grown colony is a very elaborate and a marginal ring of tentaculale stinging' 
collection of different zooids. Some individuals zooids. 

LrSSON 8 

Jellyfish, Anemones, Corals, and Ctenophores 

T lir jellyfish most commonly seen on the in the various canals. Fight sense organs, the 
coasts of Britain is Aurelia, a transparent rhopalia, arc arranged at the rim of the bell : 
pale blue saucer with four horsc-shoc each consists of a modified tentacle loaded 
shaped gonads of deep mauve. Two other with chalky crystals, which enables the animal 
jellyfish which may be seen are Cyunca and to determine its posture in the water, and a 
Chrysaora, dark blue and brown respectively, very simple eye. A net of nerve cells underlies 
both of which have an unpleasant sting ; the epidermis. Jellyfish swim by contracting 
cannot sting hard enough to hull a man. muscles on the underside of the bell, forcing 

These jellyfish, and numerous others, belong water out of the bell so as to effect a jet-pro- 
to the class Scyphozoa. They are medusae, pulsion. This serves to keep the animal afloat 
but being larger than most hydrozoan medusae but not to propel it against a current. Jellyfish 
are of a more elaborate form. The jelly is a form therefore a part of that population of 
thick mesogloea, mostly situated in the upper floating animals, the plankton, which drifts in 
half of the bell ; it is not structureless but the sea at the mercy of its currents. Some 
contains cells and fibres of various sorts and jellyfish are more active than Aurelia, can swim 
may have quite a stiff consistency. The presence more strongly, and catch food such as fish ; 
of so much jelly means that a scyphozoaiFs these usually have also more highly developed 
body consists of about 96 per cent, water, sense-organs. 

The adult Aurelia is either male or female ; 
Life of a Jellyfish the gonads lie on the loy/er wall of the gut 

Small tentacles fringe the bell of Aurelia, cavity. Below the gonads are small pockets, 
while below it hang four projections of the each with an opening on the lower surface of 
manubrium, the ora! arms. In Aurelia the the bell within the purple ring but these have nev 
digestive cavity is broken up into numerous connection with the gonads. Eggs are, shed 
radiating canals, some branched, some not, into the gut cavity when ripe, and arc fertilized 
and a marginal canal. The food consists of by sperms taken in by the feeding currents, 
small, floating animals which become stuck to After fertilization the eggs are caught up by the 
the surface of the bell and are wiped off by fleshy arms surrounding the mouth, where, in 
the oral arms ; ciliary currents carry the food minute pouches, they undergo the early stages of 
into the mouth and distribute it for digestion development to a planula, clothed with cilia. 
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This leaves the shelter its parent 
aflFords, to lead a brief free- 
swimming life ; the larva soon 
sinks to the bottom, where it 
settles down, developing into a 
smallpolyp with sixteen tentacles, 
called a scyphistoma. 

A peculiar series of events, 
called strobilisation, follows. 

The body of the scyphistoma 
becomes marked off by circular 
constrictions into numerous 
saucer-like disks or strobili. 

From each disk eight arms with 
double out-growths {lappets) 
arise. The strobili - or, as the 
larvae are now called, ephyrac — 
break off and swim away. The 
ephyrae are immature jellyfishes, 
which by later growths come to 
resemble their parents. A single 
polyp, or scyphistoma, thus gives 
rise to many future jellyfishes. 

The scyphozoan Haliclystus is 
a form which remains perma- 
nently attached like a scyphi- 
stoma, though it does not 
strobilate ; the young larva, 
however, docs bud off some 
other planulae. 

Sea-Anenioncs 

Those exquisite creatures 
called sea-anemones are polyps, 
and classified as Anlhozoa ; one 
end of the cylindrical body serves 
as a region of attachment, while the opposite one 
bears the mouth and a circlet of fleshy tentacles. 
The outer surface of the body varies in 
appearance ; it may be smooth or grooved, and 
is often beset with wart-like growths or suckers. 
The plumose anemone iMctrU/iuni) is one of the 
most beautiful British forms. It has a translucent 
columnar body with deep frilled tentacular lobes 
resembling gorgeous pink and white plumes. 
Teulia, the dahlia anemone, encrusts its body 
with fine pebbles and shell fragments, so that it 
is effectively blended into the background on 
which it lives. This creature is a most voracious 
feeder, taking small shore crabs, barnacles, 
shrimps, other anemones, and even small fishes 
as food. Aclamsia is a commensal form associ- 
ated with a hermit crab {Eiipa^urus), being 
found on the whelk shell which forms the home 
of this crab. As the crab moves, the anemone 
trails behind and can pick up food particles 
dropped by the crab. The sting of the anemone 
is dangerous to other crabs, but not to this 
species of Eupa^urus. If the crab has to 
change its whelk-shell for a larger one, it takes 
•the anemone along too. 

The hollow tentacles of anemones bear 


stinging cells resembling tho.se of 
Obelia, which are used in defence 
and to capture prey. If adversely 
slimiilated, or to prevent drying 
when the tide is out, anemones 
can contract right down and tuck 
the tentacles out of sight. The 
brightly-coloured blobs of jelly 
found in rock’ pools arc 
anemones which have thus 
protected themselves. 

The mouth leads not into the 
gut cavity directly but into a short 
tube or gullet, which is lashed to 
the wall of the body by radiating 
vertical partilions, or mesen- 
lerics, which partially subdivide 
the digestive cavity into 
chambers. A small pore in the 
upper part ol‘ each mesentery 
places adjacent cavities in con- 
nexion with one another. In 
some species the low^cr free edge 
of each mesentery is drawn out 
into a long filament, or acontium^ 
covered in mernatocysts. These 
filaments can be protruded 
through the mouth or through 
pores in the body-wall, and assist 
the tentacles in killing the prey. 
They will also be protruded if the 
animal is irritated. 

Anemones reproduce sexually, 
forming ci haled larvae which 
may remain for a time wiihin the 
body cavity of the parent. Owing 
to ihcir extraordinary pow'ers of regeneration, 
they arc also able to reproduce asexually. 
Mefriilium, for instance, practises the latter 
method ; the animal can move slowly by the 
muscular action of its base, or foot, and as it 
does so acUially tears off fragments of its body. 
These fragments are able to reconstitute them- 
selves into small but complete anemones. 

The Animals called Corals 

The sea-anemones belong to a group of the 
Anthozoa characterised by possessing six, or a 
multiple of six, tentacles, and so do some of the 
animals called corals. Other corals belong to a 
second group of Anthozoa, w'hich have always 
eight tentacles, which are pinnate, or bearing 
small side-branches. “ Coral is a term with 
no very precise meaning, applied to a number of 
coeicntcrales which form a massive limy 
skeleton ; even some of the Hydrozoa do this. 

Coral Forms 

The corals which resemble anemones may, 
like the anemones, be solitary, but sit upon a 
cup-shaped skeleton, which they secrete beneath 
the body ; such a form is the Devonshire 



.IKLLYFISH. Mode of 
rcprodiiclion, from an early 
stage (top left) to the 
hrcaking-ofl‘ of the strobili, 
as explained in this page. 


2040 Zoology 


cup-coral, Caryophyllia smithi. 

Related forms are colonial, 
with many delicate polyps 
whose bodies are in continuity, 
secreting a common skeleton 
which may be a massive boulder. 

A portion of the skeleton of a 
daisy coral is shown in the 
photograph here, about natural 
size ; in this form the polyps, 
which sit upon one of the cups 
shown, have each a mouth 
surrounded by a circlet of 
tentacles. In the brain corals 
the polyp individuals arc not 
distinguishable, and rows of 
mouths are flanked by rows of tentacles ; 
instead of having separate cups, the skeleton 
has many winding valleys with ridges between. 
The most successful modern reef building 
coral, Acropora (or Maefrepora), has polyps 
smaller than those of the daisy coral illus- 
trated, and forms large branching colonies. 

Living. Reefs 

All the true reef-builders among corals 

contain (as do a number of other animals), 
unicellular plants within their tissues; apparently 
they do not feed upon these plants, being 
carnivores and calcliing small planktonic 

animals as food, and it is not clear what the 

plants do. Their presence, however, does seem 
correlated with the ability to form very great 
quantities of limy skeletons, for those corals 
which do not have 

symbiotic plants do not 
build such massive 
skeletons. (Symbionts 
arc organisms of dif- 
ferent species which 
habitually live together 
to their mutual advan- 
tage.) The need of the 
symbiotic algae for 
light restricts the corals 
to shallow w'Eitcr ; liv- 
ing reefs are not found 
below 25 fathoms. The 
corals need high tem- 
peratures to breed, and 
so reefs are restricted 
to warm seas. 

The precious red 
coral, Coral ! is a 
member of the other 
group of A nt hozoa , 
with eight tentacles. It 
also IS colonial, with 
small polyps covering a 
limy skeleton, but here 
the skeleton is internal, 
formed of a hard mass 


of spicules, within the body. 
The organ pipe coral, Tuhipora, 
is a similar form with the polyps 
arranged side by side. The 
“ dead man’s fingers,” Alcyo- 
niiim, of British coasts, is a 
related type with the spicules 
of the skeleton not compacted. 
The sea-fans, Gorgonia, and 
the sea-pens, Pennatula, are also 
members of this group. 

The last group of Coclcn- 
terata, namely, the Ctenophora, 
or sea-gooseberrics, are delicate 
iridescent globes of “ jelly ” 
which live floating in the sea. 
The name clcnophore comes from two Greek 
words meaning “ comb-bearing, ” and has 
reference to the characteristic structural feature 
of these animals— fine swimming plates arranged 
in eight rows or meridians on the surface of the 
body. These combs are groups of modified 
cilia and serve to propel the animal through 
the water, mouth foremost. The iridescence on\ 
the .surface of the swimming animal is due to lhc\ 
movements of these rows of cilia as they catch 
the light. 

Pleiiwbrachia, a common British form, has 
two tentacles of great length which trail away 
behind as the animal rows itself along, but 
w’hich, when occasion demands, can be drawn 
into shallow pits at the sides of the body. 
Within the surface layer of the tenlaclcs lie 
peculiar cells, called lasso cells, which contain 



A CROUP OF COELFNTERATES. Botfom, left ro righi : lour plumose 
anemones (Metridium) ; two green jellyfish (Hallclystus) ; two sea-dahlias 
(Tcalia) capturing prawns ; Sertularia, a sca-fern ; and Gorgonia, a sea-fan. 
Top, left : a milky blue Jellyfish (Aurelia) ; on the right, two sea-gooscbcrries 
(Pleurobrachia), one of which has just caught a young pipe-fish. 
Reproduced from a drawing hv L. R Brightwell in “ Science of Life” bv Welh, 
Huxley, and Welh 



DAISY CORAL SKELETON. 
Showing the cups in which the 
polyps lived. 

Bumh Mmeum of Natural History 
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long adhesive threads and a central contractile in the Mediterranean and other warm seas, 
fibril. The threads can be shot out and they The coelenterates are an ancient group, 

stick to the prey, which is drawn towards the traces of fossil jellyfish being found in C’am- 

mouth by contraction of the tentacles. In this brian rocks, while throughout the Palaeozoic 
way the sea-gooseberry can easily capture small massive coral reefs were formed ; these fossils, 
fishes and other creatures. however, arc not of forms living to-day. 

Another ctenophore, Beroe, is worthy of Though the coelenterates arc faiily simple in 
mention on account of the enchanting phos- construction as compared with other Metazoa, 

phorcsccnce it produces in the sea at night, there is no obligation to consider them as 

Perhaps the most remarkable form is CVa//vv, ancestral to other groups, nor to regard coclcn- 
which, on account of its delicate ribbon-like tcrates living to-day as being “ primitive.'’ 
body, some four or five feet in length, is called They arc a successful group of animals which 
Venus’s girdle. It is violet in colour, and common have exploited a simple mode of life. 

LESSON 9 

Worms and Flukes 


T ill body of a coclenterate is essentially a 
hollow sac with a central cavity open to 
the exterior by a single aperture. The 
walls of the sac consist of two layers of cells — 
epidermis on the outside and gastrodermis on 
the inside - w'ith a layer of homogeneous jelly, 
the mcsogloca, interposed, ’fhese layers arc 
derived from an outer eciodcnn and an inner 
cfuUnicn}} of the embryo. In all other phyla of 
Metazoa there is, in addition to these layers, a 
third cellular layer in the embryo, the meso- 
tlcirn. It might be mentioned here, perhaps, 
that every three-layered, or triploblastic, animal 
passes through a stage in development — the 
^asit ula stage -when it has only ectoderm and 
endoderm. fhe mesoderm ditfcicnliates later. 
It IS from the mesoderm that our own muscles, 
skeleton, heart and blood vessels, kidneys, and 
I'cpioduclive organs develop. 

Flat -Worms 

These arc members of the phylum Plalyhel- 
minthes. They are elongated animals with a 
delinitc front and hinder end, and with right and 
left sides, or arc hilutcrully svmnwtt icul, and 
their bodies are not divided up into separate 
compartments {sc^fnents), as arc those of other 
worms mentioned later. In many instances 
they are parasites with complicated life histories. 
There are three groups of such creatines : (I) 
planarian worms (Turbcllaria), (2) ilukcs (Tre- 
matoda), and (3) tapeworms (Ccstoda). Plana- 
rians are found abundantly in both salt and 



PLAN ARIA, one of the flat-worms. It Inhabits 
both salt and fresh water, and is carnivorous. 
Length, about a centimeter. The parts indicated 
are : a, eye ; b, mouth and pharynx ; c, 
reproductive pore. 


fresh water and some of them occur even in 
damp caitli. The skin is soft and covered with 
closely set cilia, by means of which they arc able 
to move with a characteristic gliding motion. 
These animals are carnivorous in habit and 
possess a long, muscular pharynx (the lirst part 
of the food canal), which can be protruded 
considerably from the mouth. The mouth is 
not necessarily at the fiont end. 

Liver Fluke 

The fluke group (Trematoda) is closely allied 
to the Turbcllaria, but the animals included in it 
have become greatly specialised in relation to 
paraslic habit. I'hc covering of cilia has been 
lost, while suckers and other organs of attach- 
ment have been developed. As an example : 
the liver fluke (Fascioia hcpatica), the cause of 
liver rot in sheep. 

The adult liver fluke lives chiefly in large 
channels leading out of the liver (bile-ducts) of 
the sheep. It is flat and Icaf-like and about an 
inch in length. Near one cud of the body is a 
small projection, at the lop of which the moulh 
is found in the centre of a small sucker. A 
second suckci lies on the lower surface of the 
body, some little way back from the mouth. 
Food blood and disintegrated liver cells— is 
drawn into a lube within the body, the aliment- 
ary canal, which bifurcates and ends blindly. 
Such food materials arc taken in by the action 
of the pharynx, a kind of suction pump, and 
are passed on to the alimentary canal. 

Within the body are numerous mulli-ccllular 
organs of a complex nature, W'hich carry out 
various functions. A paired system of delicate 
tubules associated w'ilh peculiar flagellated cells 
serves to remove waste fluids from the body by 
a single pore near the hind end of the animal. 
Nerve cells with processes bound together into 
line nerves, which encircle the pharynx and 
ramify in the tissues, form a system by means 
of which the animal organizes Its activities in 
accordance with events taking place in the world 
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around it. A very com- cuntt jJ^^Adult Fluke i 

plex set of generative 

organs is also found 

within the body, for the 

animal is hermaphro- 

ditc, that is. both male •. 

and female in one. The Call 

various organs of the / \ 

body arc bound together / n 

by cells and tibres, which j ! /BiaJe of Grass 

make up what is called |( \^^'»^S^^^^/>79^5^^^/- 

connective tissue here 

of a special kind- so 

that there is no con- \3 - "'liTilif 

tinuous space within , ^ ^ 

the body. * 

Reproduction in flukes , li fri/r 
IS of great importance, stages in the reproduc 
because during multi- this parasite are shown 
plication infection of accompa 

healthy animals occurs. 

Very large numbers of 

eggs are produced by the liver fluke, the gall 
bladder of a single sheep infested with 200 
parasites having altogether nearly ten million 
eggs. Parasites of all kinds arc notoriously 
fertile, w'ith complex life histories, because the 
chances of survival arc so slender that if this 
were not the case they would soon become 
extinct. 'Vhe eggs of the fluke ultimately pass 
out of the body of the sheep, and if this takes 
place on damp ground there is a reasonable 
chance of their survival. The most favourable 
conditions arc alfordcd by low-lying pastures 
liable at times to be flooded. Then there 
hatches out from the egg a minute, conical, 
ciliated larva, or mhaciciium, which swims 
about in search of a small species of water snail 
{Limnaca tm/icafula), but soon perishes if un- 
successful. I he successful larva bores its way 
into the soft tissues of the snail and comes to 


Adult Fluke in L tver Intestinal Canal 
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LIVER FLUKE : cause of liver rot in sheep. 
Stages in the reproduction and development of 
this parasite are shown here and explained in the 
accompanying text. 


(Cercana ^ 

Hundreds m number) 


a sheep crops the herbage to which the cysts 
attached, the limy coats are dissolved in tnc 
mammal's stomach and the young flukes pass on 
to the intestines and make their way up the bile 
duct towards the liver, where they become 
mature flukes. A sheep can tolerate a few 
flukes without sutTcring in health, but if the 
parasites are present in large numbers the results 
are dangerous and may be fatal. 

Tapeworms 

These baneful creatures are all internal para- 
sites, the characters of some of the simpler ones 
suggesting that they have descended from fluke- 
like ancestors by further modification. Digestive 
organs, in the ordinary sense, arc lacking — for 
these animals live surrounded by liquid nutri- 
ment in the partially digested food or in the 
blood and other tissues of their hosts. This 


rest in the lung chamber. There it appears to 
degenerate, becoming changed in appearance 
to R)rm an irregular sac, the sporocyst. Degener- 
ation is apparent, not real, for within the 
sporocyst certain cells develop exactly as would 
fertilized eggs. Since they arc not eggs, this is 
an example of parthenogenesis, or virgin birth, 
and it leads to the production of representatives 
of the next stage in development, rediae. 

In a Sheep’s Stomach 

During a single summer several generations 
of rediae arise by budding one within the body 
of another— recalling tho.se peculiar Chinese 
puzzle boxes. Later in the season one set of 
rediae (the last generation) produce within their 
bodies a later stage, cercariae, minute tailed 
taUpole-hke larvae. These desert the snail, swim 
to the stems of water plants or blades of grass, 
and pass into a quiescent stage or encystment, 
when they are covered each by a limy coat. If 


readily available food is absorbed through the 
soft covering of the entire body. 

One of the best-known members of the 
Cestoda is the common iupcwormiTaenin so/inni) 
which lives its adult, scxually-mature life in the 
intestine of man. At one end of the animal is 
a minute head, or scolex, which holds on by 
hooks and suckers to the lining of the intestine. 
Behind this arc numerous (nearly a thousand) 
flattened joints or proglottides, of which the 
largest and most mature are those farthest from 
the scolex. The proglottides are constantly 
being formed during the life of the worm by a 
process of budding in the region just behind the 
scolcx. Each proglottis contains a set of com- 
plex male and female reproductive organs. 

Ripe proglottides crowded with eggs pass out 
of the body of the host in chains, and when the 
proglottis decays, the eggs are liberated. Eggs 
which chance to be swallowed by a suitable 
warm-blooded quadruped, especially the pig» 



Worms and Flukes 


2043 


develop further. A minute 
spherical embryo with six little 
hooks hatches out and burrows 
through the wall of the food 
canal , gets into the bl ood stream 
and is carried to the muscles. 

Here it passes into a quiescent 
stage {cy stiver ciis)^ as a minute 
bladdcrworm, in which it may 
remain indefinitely — for no 
further development takes place 
in the body of the pig. But the 
pig when killed yields “ measly” 
pork, the encysted bladder- 
worms giving its muscles (the 
meat) a spotted appearance. 

The bladderworm is a hollow 
sphere, the wall of which is 
pushed in at one point. This 
intucking is gradually converted 
into a tapeworm head, hollow 
and inside out. Should a human 
being eat measly pork insulli- 
ciently cooked, the tapeworm 
head of the bladderworm is everted and becomes 
solid, while the bladder itself is resorbed. The 
head attaches itself to the lining of the small 
intestine, the chain of proglittides is budded olT 
IVom it, and in this way the adult stage is in due 
course reached, completing the reproductive 
cycle of the creature. 

Internal Budding 

The bladderworm stage in development of 
some tapeworms may be a source of danger to 
the host. Perhaps the most dangerous form of 
lliis kind is Taenia vchinococeus ; the bladder 
may contain up to a gallon of fluid and by 
successive internal budding develops large 
numbers of new scoliccs. The adult of this form 
IS less than a quarter of an inch in length and has 
only three proglottides. It infests the inte.stine 
of dog, wolf, and jackal. Another multiplying 
cysticercus is Taenia coenurus, which establishes 
Itself in the brain of the sheep and causes 
the condition known as staggers. The adult 
lives in the intestine of the dog, so that 
the shepherd’s dog may be a source of 
infection of the flock. 

Round-worms 

In considering these creatures wc pass to 
another phylum, the Nematoda. The body is 
usually long and cylindrical with pointed ends 
and, like most creatures which live in the dark, 
the members of this phylum are white or 
yellowish. The surface is smooth and covered 
with a glistening cuticle, which protects the 
animal from the digestive juices of its hosts. 
There are no definite locomotor organs, and the 
animal progresses by wriggling movements. A 


long, straight, alimentary canal 
traverses the animal, enclosed 
in a space within the body. 
The space is filled with fluid 
and wandering cells : it also 
houses the reproductive organs, 
its walls bearing long excretory 
tubules and fine nerves. Nema- 
todes are bisexual, that is, male 
or female, and the male is 
usually smaller than the female 
and has a curved tail. 

Dangerous to Man 

A well-known genus is 
Ascaris, which infests horses 
and human beings without 
causing the host any serious 
inconvenience, but some 
members of the phylum pro- 
duce most dangerous disorders. 
Some forms arc free-living and 
others arc commonly found in 
plants, where they may be 
cither harmless or destructive. 

The female of the guinea worm (Filaria 
medinensis) lives under the human skin in 
tropical Africa, setting up abscesses. Its slender 
body is several feet in length. A minute related 
species, Filaria bancrofti, lives in the lymphatics 
of man, the adult forms being the cause of 
elephantiasis, that strange tropical disease in 
which the members of the body swell to enor- 
mous proportions. The young larvae swarm 
into the blood at night and disappear into the 
tissues during the day. This form is distributed 
by mosquitoes, which feed only at night. A 
round-worm dangerous to man is Trichinel/a 
spiralis. This is a minute form — less than one- 
tenth of an inch Jong — which infests the rat ; 
if this should be eaten by the pig (as it often 
is), the young worms bore through the wall 
of the stomach and work their way in the 
blood to the muscles, there to encyst. Infested 
pork, improperly cooked, is the source of 
human infection, resulting in serious illness 
or death. 

A most curious feature of these animals is 
that though departures from the Ascaris plan of 
structure arc not great, life histories arc subject 
to tremendous variation. Species other than 
those mentioned cause a wide range of diseases: 
one form, Synpamus, causes the disease known 
as gapes in chickens ; Tylenchus infects wheat, 
so that a brown gall is produced instead of a 
grain ; Heterodera is a parasite of the roots of 
tomatoes and cucumbers ; Sphaerularia is a 
parasite of the humble-bee, and causes its host 
to emerge from the nest loo early in the year. 
There is perhaps no other phylum showing such 
ubiquity as the Nematoda. 



TAPEWORM. A, head of 
Taenia eioliiiin showing suckers 
and ring of booklets. B, egg. 
C, embryo. D, developed cyst 
of T. solium. £, partly eva- 
ginaled .scolex of T. saginata. 
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LESSON 10 

Earthworms and their Aquatic Kindred 


E arthworms, lugworms, and leeches belong 
to the phylum Annelida, which includes 
all animals commonly known as ringed 
worms - soft-bodied creatures of elongated form 
divided up into a number of external rings (and 
internal compartments) or sc^mcrus. The seg- 
ments are much alike, on the whole, though 
there is sometimes a well-defined head region. 
Phe body has a soft covering, and is never 
armoured like the bodies of those other seg- 
mented invertebrates, the Arthropoda. Annelids 
difl'er from these jointed-limbcd creatures in 
another respect ; the blood is confined to 
definite channels, or vessels, instead of lying in 
a continuous space within the body. The blood 
of ringed worms, moreover, often contains a 
red colouring substance like our own, though 
It may be colourless, pink, or green, in some 
types. It is never blue, however, like the blood 
of Arthropoda. 

Within the annelid body is a large space, 
broken up only by the septa, or partitions 
between the segments. This cavity, the coelom. 
contains various important organs, and marks a 
definite advance beyond any type of structure 
we have so far examined ; it is a cavity which 
occurs also in vertebrate animals. The bodily 
organs are a network of blood vessels, 
excretory and reproductive organs, digestive 
organs, and a rudimentary brain, together with 


fine nerves. The digestive organs consist of a 
straight tube, the alimentary canal, which 
extends from the mouth at one end of the animal 
to the anus at the other. In addition, there are 
a number of glands associated with the canal 
which secrete fluids that have a digestive action 
on food. In the annelids, and in all the phyla 
to be considered later, with a few minor ex- 
ceptions, all stages of digestion take place in the 
lumen of the gut, and only the products of com- 
plete digestion are absorbed by the cells of the 
gut lining. This is in contrast with the coelen- 
terates and members of certain minor phyla. 
The excretory organs are essentially lubes of 
ectoderm cells, which project inwards into -the 
coelom. Such organs, or nephrUlui as theyjarc 
called, are mctamcrically repeated (that is, one 
pair is found in each segment) except in the hAad 
legion and near the hinder end of the animki. 
Other organs also show this melamcrism, tpe 
nervous system particularly, there being a paired 
cluster of nerve cells (f^anstlion) in each segment, 
successive ganglia being connected with one 
anothci by paired strands containing nerve 
fibres. From this chain of ganglia, which lies 
Iowa ids the lower surface of the animal, small 
nerves pass to the surface of the lower organs, 
muscles, and sense organs (eyes, tentacles, clc.) 
of the body. 

The three important groups of annelids arc the 
bristle-worms (class 
Polychaeta) the 
earthworms and 
their fresh-water 
relations (Oligo- 
chaeta), and the 
leeches (Hirudinea). 
The first includes a 
host of marine worms 
which live in sand or 
creviccs — sometimes 
in tubes of their own 
making, as in the 
accompanying illus- 
tration. These, and 
the earthworms, are 
characterised by 
small bundles of 
bristles {setae) which 
grow out from the 
segments, and which 
give the animal a 
hold on the under- 
lying surface and 
prevent slipping. 
The bristles occur on 
conical bilobed, but 
unjointed foot- 



MARINE WORMS. Lon'er, left to right : Two sea-micc (Aphrodite) ; a 
burrowing lugworm (Arcnicola) with its tufted gills ; and a scale-worm (Lepi- 
donotus). Top : A rag-worm (Nereis) : and tube-building worms (Sabella and 
Ampnitrite), spreading their tentacles for oxygen and food. 

Reproduced from a drawing by L. R. Brlghtwell in " Science of Life,'^ by Wells, 
Huxley, and Wells 
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Stumps, or parapodia, at the sides 
of the body in polychaetes, though 
not in oligochaetes. The Hiru- 
dinca are adapted fora specialised 
mode of life — they are predatory 
on animals larger than themselves, 
sucking blood or soft tissues— and 
their entire organization is alTecicd 
by it. Bristles have been lost, and 
suckers developed, better adapted 
for clinging to the skin of another 
animal ; and the body has become 
shortened. 

Bristle-worms 

The characters of polychaetes 
are best understood by examining 
one of the common sliore forms. Nereis, the 
l ag-worm. Here are seen the general character s 
already mentioned, including a definite head, 
which bears feelers of two or three kinds and four 
simple eyes. This animal, like many of its allies, 
is carnivorous, and seizes its prey by means of a 
pair of horny jaws borne on the pharynx lining, 
which also possesses a number of small hooks. 
This is achieved by everting the pharynx and 
thr Listing it out from the mouth. The bi istics of 
Nereis are short, but in some forms they are long 
and sharp, serving as an excellent means of 
defence. In one kind of sca-rnouse {Aphrodite) 
they are beautifully iridescent. In some of the 
swimming bristle-worms, the parapodia which 
carry the bristles have become bioadeiied out into 
serviceable paddles. This happens also in the 
hinder pait of the body of forms like the palolo- 
worm (fii/iicc virtdis) — which live in rock 
crevices and coral growth— at breeding lime. 
On two days in the year — and uncannily true 
to the day — the worm creeps out of its crevice 
and the modified hinder part of the body, con- 
taining the eggs or sperms, breaks off and 
wriggles to the surface of the sea, while the 
head end of the worm creeps back into its 
shelter. The swimming hind parts of numerous 
animals swarm at the surface for the nuptials, 
dying off after the eggs have been fcrtili/ed. 
The eggs develop into peculiar microscopic 
larvae called trochosphcrcs, which live at the 
sea surface and are totally unlike the parent. 

Some bri.stlc-worms have taken to a compara- 
tively sluggish burrowing life, as in the case of 
the lugworm (ArenkoUi) — much esteemed as 
bait by sea anglers, and also known as lob- 
worm — which swallows sand or mud for the 
sake of nutritious matter covering the grains. 
A sticky fluid oozes from the skin of the w^orm 
and glues the surrounding mud or sand into an 
ill-defined temporary tube. Many bri,stIc-worms 
however, have taken to a permanently fixed 
mode of life, and these construct firm tubes of 
various kinds and shapes. They may be of horny 
texture, built of sand grains and fragments of 


shells, or calcareous. In Serpula, 
which lives in a limy tube, the 
parapodia arc reduced, but some 
of the feelers of the head have been 
converted into elegant branched 
plumes. 7'hey are beset with cilia, 
which by their movements set up 
currents that carry small animals 
and other nutritious particles to 
the mouth. The plumes, however, 
serve as breathing organs, in which 
the blood receives the oxygen 
dissolved in sea waiter. Below the 
plumes IS a collar, which is con- 
cerned with making the limy tube. 

The sinuous calcareous homes 
of Serpiila are commonly seen 
upon shells and stones. If undisturbed, the 
animal gradually extends its plumed head, 
retracting it in the twinkling of an eye if 
danger threatens. The tube is then sealed 
by a conical stopper, formed by modification 
of a feeler. The minute dwelling of another 
common type, Spiroihis, is especially abundant 
on brown seaweeds ; and here the peculiar 
“ opciculum " is hollowed out to serve as a 
pouch within which the eggs pass thiough their 
early stages of development. 

One of the most peculiar and interesting of 



5P1RORB1S LAt:VIS, a herniaphrodlte, 
tubed marine worm, with developing 
embryos in the opcreuluni. 

Hepnidu< cd h^ pimtissinn fiom Parker dt. Haswell^ 
“ lexthook of Zooin^v," Mai iniffan 
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tubed worms is Chaetoptems, the parchment- form of an elastic ring. The animal wriggles 

tube worm. It lives in a self-made tube fixed to backwards out of the ring, which closes to form 

stones and partially buried in the sea-floor. It a tiny capsule. During the process of wriggling, 

has a funnel-shaped head with two tentacles and eggs are deposited in the capsule, and sperms, de- 
eyes. Behind the head arc nine segments bear- rived from another animal, are shed over them, 

ing parapodia with strong bristles. The tenth Closure of the capsule is followed by fertiliza- 

segment carries two wing-like lobes provided tion, and development ensues in the shelter of 

with ciliated grooves. During life (and the the cocoon. A common aquatic Oligochaete is 

animal will live comfortably in a glass tube Tuhifex, a small red worm living in mud at the 

so that its movements can be watched) food bottom of ponds, 

particles pass along these grooves to a cup-like 
organ some little way farther back, where they Leeches 

are rolled up into minulc balls. They are then These animals live in the sea, in fresh water, 
passed back, but this time to the mouth. The or even in damp tropical forests away from 

water current through the tube is produced by sheets of water. Their organization can be 

the incessant sweeping of three pairs of fans understood by studying the medicinal leech, 

still farther back, and below these are small Hinuio mcdicinalis, a fresh-water species occur- 

suckers by means of which the animal can ring in British ponds and streams. A most 

anchor itself within its tube. The polychaetes remarkable feature about the bodies of leeches 

arc known as fossils since the Cambrian, many is the constancy in the number of segmciits. 

forms even more elaborate than the modern There are always 32 segments, together with a 
ones being found in rocks of that age. shclf-like process overhanging the mouth, fftis 

and the first two segments form the anterior 
Earthworms sucker, while the last seven segments form the 

Profoundly modified in adaptation to the posterior sucker. The segments are externally 

burrowing habit are the earthworms. broken up into secondary rings of 

The pointed end of the animal — one f\V variable number. In the medicinal 

can scarcely speak of a head -is leech there are live annuli to each true 

devoid of feelers and eyes, and the segment. 

pharynx is not eversible like that of Externally, leeches arc recognized 

the rag-worm. The parapodia are by the suckers at each end of the 

represented only by rows of bristles; body ■ the chief locomotor organs, 

these are minute but can be felt if the Parapodia and bristles are lacking, 

linger is passed along the body from Movement is effected by holding on 

the hinder end to the front end. C ^ substratum with one sucker and 

There arc no jaws, but the pharynx expanding the body, then fixing with 

is exceedingly muscular and acts as a remaining sucker while the first is 

kind of pump for taking in food. relaxed, and shortening the body, 

'fhis consists of earth, containing Alternate shortening and elongating 

animal and plant remains. The worm oiM iM of the body is brought about by the 

possesses a muscular gizzard, or contraction of continuous circular and 

grinding-mill. As Darwin long since longitudinal muscles in the body wall, 

demonstrated, the earthworm is one This looping movement is not the 

of the farmer’s best friends, for its ft possible, however, for the 

burrows drain and aerate the soil. animal can swim efficiently by un- 

Moreover, the earth which has passed dulatory movements of the body, 

through its digestive tube is extremely The mouth is in the middle of the 

finely divided and has been brought front sucker, which serves to fix the 

from low levels. The activities of the leech to its temporary host or its prey. 


animal effect a turning over of the soil 
layers. 

The earthworm is hermaphrodite, 
but does not fertilize itself. Instead, 
two individuals come into a close 
union and exchange male reproductive 
elements. The.sc are stored in special 
receptacles within the body until 
required, that is, when the eggs are 
ripe. At this time the animal pro- 
duces, from a thickened region of the 
body some little distance from the 
front end, a fluid which sets in the 


HIRUDO MEDI- 
CINALIS, the 
common leech, 
a, mouth ; b, 
hind sucker ; c, 
sciLsory papillae 
on first annulus 
of each segment. 
The remaining 
four annuli which 
make up each 
true segment arc 
indicated by 
markings on the 
upper surface. 
Shipley A Mac Bride, 
Zoology,'* C. U.P. 


Three saw-edged blades are then 
brought into play, a three-rayed cut 
being made ; and a peculiar secre- 
tion, which prevents blood from 
clotting, is poured into the wound. 
Since the animal may need to subsist 
for long periods between meals, there 
is a large dilatation of the digestive 
fube in which food can be stored. 

Like the earthworm, the leech 
lays its eggs in cocoons, formed 
in a similar manner. Some leeches 
further resemble the earthworm in 
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having a weJI-developed coehm (body-cavity) 
with sepia (partitions) forming the segmental 
boundaries ; but in most leeches this cavity 
tends to disappear, being filled with a great 
growth of tissue until it is reduced to a few 
narrow channels. Another point of resem- 
blance to the earthworm is the hermaphroditism 


of the Iccch. But fertilization is vastly different. 
It appears that the leech deposits sperms in 
small bundles on the outer surface of the body 
of another individual. The sperms then pene- 
trate the skin and make their way to the ovaries 
(cgg-producing organs), where fertilization 
occurs before the eggs arc laid in the cocoons. 


LESSON 11 

A First Lesson on the Arthropods 


T ke phylum Arthropoda contains more 
species, and probably also greater num- 
bers of individuals, than any other 
phylum ; the insects alone account for over 
two-thirds of all the species of living animals 
described. Because it is so large, the phylum 
IS divided, for convenience, into sub-phyla, as 
follows. The Insecta arc the most successful 
terrestrial forms ; also land-living are the 
Myiiapoda (centipedes and millipedes), and the 
spiders and miles. The two latter groups, 
with some aquatic relatives, form the Arachnida. 
Mainly aquatic are the Crustacea, the crabs and 
barnacles and water-fleas. There is also a 
small group, the Onychophora, which is included 
here, though it is not certain that it should not 
rather go into the Annelida. 

Arthropod Affinities 

The animals included in the phylum Anthro- 
pods have much in common with the Annelida, 
and must have been derived from the same 
slock. The body is divided up into a series 
cT rings, or segments, which arc of limited 
number and considerably fewer than in worms. 


The body is enclosed in a thick cuticle, and the 
thickness of this armour has necessitated the 
development of flexible joints between the 
segments. In addition, instead of the con- 
tinuous muscle layers of the worm’s body wall, 
systems of separate muscles move the parts of 
the body. The jointed legs give the phylum its 
name. 

In the arthropod there is no distinction 
between the body cavity and the blood vascular 
system, the fbrmer being derived from greatly 
dilated blood channels. After the early stages 


of development the true coelom, such as occurs 
in annelids, is found solely in the hollow sac- 
likc reproductive organs, its main part having 
vanished. 

Development of Peripatus 

Peripata.\. the sole leprescntative ol the 
Onychophora, occurs as several species with a 
very wide distribution through the hotter parts 
of the globe, being represented in South 
America, the West Indies, South Africa, the 
Malay peninsula, Australia, and New Zealand. 
It lives in rotten trcc-stumps and other damp 
places, and on cursory examination resembles 
a caterpillar. The body, though not clearly 
divided into rings or segments, bears numerous 
pairs of conical legs, which arc not divided 
into proper joints and which carry each a 
pair of sharp claws at the tip. The mouth is 
on the underside of the head and is provided 
with a single pair of jaws, formed by modification 
of a pair of legs. The jaws ol arthropods in 
general are not, as in backboned animals, part^ 
ol the head framework but modifications of 
the jointed limbs typically borne in pairs by 
the segments. The bile is from side 
to side, while the jaw of a backboned 
animal is moved up and down. 

A second pair of limbs in the head 
region have given up the locomotor 
function and form blunt projections 
upon which peculiar slime-secrcting 
glands open. The slime can be ejected 
to some distance, serving to secure 
small insects as food, and also as a 
means of protection. Also on the 
head are two feelers or antennae ; 
these are sensory organs. Near the base of 
each antenna is a small, ill-formed eye, which 
is built on a simple plan and resembles the 
eye of a worm rather than the compound 
faceted eye of an arthropod. The body cavity 
consists of a number of irregular spaces con- 
taining blood, and no internal segmentation 
IS apparent. The heart is an elongated tube 
perforated by openings, or ostia. The sexes 
among members of this genus Peripatus arc 
separate, the reproductive organs paired. In 
almost every segment of the body there is 



RUDIMENTARY ARTHROPOD. 
Fij;. 1 (above). General view of Peri- 
patus. Fig. 2 (right). Lower aspect 
of front end; ant., pre-antenna ; o.p., 
oval papilla ; j, jaw ; f, first trunk 
appendage. 
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MYRIAPODA. Fi«. 3. IJtliobiiis, a 
British centipede, upper view ; x, antenna ; 
y, iiiaxilliped ; z, pair of walkinK legs. 
Fig. 4, .lulus terrestris, a millipede ; a, 
antenna ; eyes ; c, legs ; d, pores for 
escape of excretion of stink glands. Fig^ 
5, Side view of front end of .1. terrestris j 
an., antenna ; ub., abdomen ; e.e.* 

clump of ocelli ; gn., modified jaw ; bd.,\ 
bead ; Ibr., lubrum ; md., mandible ; th.,\ 
thorax. Fig. 6, Segment of J. terrestris , 
detached from the rest ; stm., sternum ; 
tgm., tergum. 


a pair of excretory organs, coiled tubes, 
or nephridia, which open by funnels 
clothed with cilia internally and by 
small pores at the bases of the legs 
externally. Similar organs arc found 
characteristically in the annelid. 

A study of the development of the 
genus Peripatus is of importance be- 
cause rc.scarches have shown that the 
embryo develops a true segmented 
coelom exactly as does an embryo 
worm, but that this cavity does not 
realize its full potentialities and is rep- 
resented in the adult solely by the 
cavities of the reproductive organs and 
the segmentally arranged nephridia. 

The true classi heat ion of Peripatus is 
puzzling, it has been thought to 
represent a form intermediate between 
the Annelida and Arlhropoda, because 
though in many characters it resembles 
the worms, it has lost a coelom, and also 
breathes by means of little tubes, the 
tracheae, which convey air to the tissues, 
a method also adopted by the insects. 

These peculiarities, however, might have been 
acquired indcv^cndcntly of the arthropods. In 
certain Cambrian rocks of Canada, the same 
rocks which contain the Polychacte fossils 
mentioned earlier, arc found one or two animals 
which in outline resemble Peripatus \cry c\osQ.\y, 
though they would have lived in the sea. True 
arthropods ai'e also found here. The Onycho- 
phora are sudiciently similar to the annelids and 
the arthropods to have been derived from the 
same common slock, but the Peripatus living 
to-day cannot itself be regarded as a true con- 
necting link between the two phyla. Tt represents 
rather an unsuccessful attempt at terrestrial life 
on the part of an aiicicnt, primarily aquatic 
group, and is confined to damp environments 
because it has not solved the problem of pre- 
venting its own drying up owing to the evapora- 
tion of water from the body in dry air. 


that its walls arc prevented from collapsing. 
The openings of these lubes, the stigmata, lie 
on either side of the body. The two types of 
Myriapoda, centipedes and millipedes, show 
well-marked dilfcrenccs in structure and habit. 
( entipedcs are e.xceedingly active creatures of 
carnivorous habit. They arc flattened from 
above downwards, and each segment of the 
trunk bears one pair of jointed limbs, while 
every other one is perforated by a pair of 
stigmata. The two legs next to the jaws have 
become converted into formidable poison claws, 
rendering some of the tropical species —like 
Scolopcmlra, w'hich may attain a length of 8 
inches-— dangerous even to man. The common- 
est British form is Lithohius, a small and rather 
shortened form. Gcophilus, another British 
centipede, is long and slender, and is said to 
be a relentless enemy of earthworms. 


Centipedes 

The animals included in the sub-phylum 
Myriapoda arc air-breathing arthropods which, 
unlike Peripatus, have successfully solved the 
problem of becoming land animals, though 
not so successfully as have the insects. Jt is 
true they live in soil, which is a damp environ- 
ment, but (hey are almost everywhere common 
whereas Peripatus is rare. 

There is a still armour of cuticle. The 
body is clearly divided into segments, the limbs 
are distinctly jointed, and three pairs of them 
have become converted into jaws. A pair of 
fairly long antennae and two groups of simple 
eyes are on the head. A system of tracheae 
or air-tubes is well developed and each air- 
lube has a spiral thickening in its lining, so 


Millipedes 

Millipedes arc slow-moving myriapods of 
vegetarian habit, devoid of poison fangs and 
quite harmless. Their bodies are cylindrical 
and well segmented, but there is an important 
diflcrcncc between the .segmentation of milli- 
pedes and centipedes : in the millipedes each 
apparent segment is really the result of fusion 
of two adjacent segments, which explains why 
there are two pairs of limbs and two pairs of 
stigmata to each body-ring. Some British 
species — like Jufus, which is common in hedge- 
rows — curl up if alarmed ; greatly shortened 
millipedes, like Glomeris, roll themselves up 
into a ball under similar conditions, looking 
then very like woodlice. 

One would scarcely expect the creatures under 
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discussion to be capable of much parental 
solicitude, yet such is the case, at least as far 
as the mother is concerned. The small British 
centipede mentioned {Lithobiiis) covers the eggs 
with a sticky fluid, by means of which particles 
of earth are cemented around the eggs, serving 
to camouflage them. The small pellets thus 
formed are inconspicuous ; and there is need 
for this, since the father centipede is an egg- 
eating cannibal. Equally painstaking is the 
female of one of the British millipedes Uuliis), 
though in this instance the male is not an 


egg-eater. She burrows into the ground and 
constructs a nest of earth about the size of a 
hazel nut, in which from 60 to 100 eggs are laid. 

In centipedes and millipedes arc examples of 
friends and foes of the farmer. The rounded, 
sluggish millipedes are vegetarian, and some of 
them — the so-called “ false wireworms,” for 
instance — attack the underground parts of 
various crops, and are thus pests of agriculture. 
The very active, flattened centipedes arc 
carnivorous and attack and destroy numerous 
agricultural pests. 


LESSON 12 

Some Common Forms of Insect Life 


T hf sub-phylum of Arlhropoda called the 
Insecta includes more species than all 
other groups of animals together. Yet 
the animals in this sub-phylum arc closely 
similar to one another. The general plan upon 
which the insect body is built renders insects 
clearly distinct from all other animal types, 
riic body is short and made up of comparatively 
levs' segments, which form three well-marked 
regions. These arc called head, thorax, and 
abdmnen lespcctivcly. 

I he head of an insect comprises six segments 
not obvious in llie adult - and bears a number 
of appendages. A pair of feelers, or antennae, 
and two huge compound eyes (sometimes, in 
addition, several simple eyes) arc in front ; 
three pairs of jaws, which differ greatly accord- 
ing (o the habits of the insect, arc in front and 
below. The thorax is composed of three seg- 
ments, and it has three pairs of Jointed legs and 
usually two pairs of wings. The abdomen 
generally consists of eleven segments, and is 
devoid of walking appendages. 

The legs of an insect arc made up of five 
sections, and in many instances end in a pair of 
claws embracing a cushion of soft tissue. Legs 
may be adapted to a variety of habits. Dvtiscus, 
the giant water beetle, has legs modified for 
the purpose of swimming ; the grasshopper has 



TYPICAL INSECT. Sketch of grasshopper to 
show external segmentation typical of insects ; 
ah., abdomen ; a, antenna ; e, eye ; h, head ; 
t, thorax. 

From Borradaile, Eastham, Potts anti Saunders, ** The 
tnverfehrata,*' Cambridfse Vniversirv Press 


jumping legs ; the cockroach has running 
legs ; the forelegs of the praying mantis are 
adapted for grasping prey. Limbs may assist 
in the production of characteristic sounds. 

The wings of insects are thin folds of skin 
horizontally flattened and arising from the soft 
joint between the armour plaics on the upper 
and lower sides of the thorax. The space 
between the upper and lower layers contains a 
blood chamber into which the tracheal tubes 
grow. The veins — so conspicuous on the wings, 
and constituting the strengthening framew'ork 
of these organs — are merely tough-walled spaces 
around the trachea, and during development of 
the wings, they carry blood, and nerve libres. 

Internal Organs 

The tracheal system is exceedingly complex 
and opens to the exterior by small openings, or 
on the soft membrane between the 
upper and lower armour plates ; two pairs of 
stigmata arc in the thoracic region, eight pairs 
in the region of the abdomen. The tracheal 
tubes branch repeatedly, and the finest branches, 
or trachcolcs, always end in the cells composing 
the body, never blindly in the blood ; oxygen is 
carried to the cells independently of the blood. 
This is in contrast to the method in all aquatic 
animals over a certain size, and all terrestrial 
animals other than arthropods, where oxygen 
must be earned from a respiratory surface to the 
tissues by the blood. Carbon dioxide is 
eliminated as fast as it accumulates, also by 
the tracheae. The nature of the respiratory 
mechanism also determines the ^mall range of 
size within which all insects must remain. The 
laws of gaseous diffusion, upon which the con- 
duction of gases to and from the tracheoles 
depends, break down just beyond the size 
limit of existing insects, so that this means of 
respiration is impossible in larger animals. 
Insects arc thus of necessity small. 

There is invariably a digestive canal, which, 
while short and straight in the larva, is often 
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TRACHtAl, SYSTKM. Lcfl, porliun ol 
trachoa. A, of a caterpillar. B, C, and D, 
branches ; a, cellular layer ; b, nuclei. Right, 
principal trunks of the tracheal system of the 
cockroach. 

I'lom Parker A Harwell, “ Textbook oj Zoologv,' 
Marnilllan 

long and much coiled in the adult. It shows 
differentiation into three important regions, 
called fore-, mid-, and hind-gut respectively. 
These regions arc further subdivided into 
smaller regions, each with a definite function. 
Salivary glands open into the fore-gut. The task 
of digestion and absorption of food materials 
is delegated to the mid-gut ; the hind-gut is the 
lube through which indigestible residues pass to 
the exterior at the anus. 

In the nature of its blood-vascular system the 
insect is a typical arthropod, for this system is 
a set of ill-dclincd spaces, the organs of the 
body being bathed with blood. There is a 
definite heart, however, which lies in the upper 
part of the body. It is an elongated tube of 
13 chambers, each of which corresponds to a 
segment and has a pair of minute openings, or 
ostia, in its walls. Blood is pro- 


and the life history. With respect to this 
last, an insect — butterfly, for instance— may 
hatch out from the egg as a larva totally 
dissimilar from the adult, into which it is 
transformed by radical changes constituting a 
metamorphosis. Or, as in the cockroach, the 
young animal may resemble its parents from 
the first, becoming adult by slight changes, 
which are chiclly in size. 

The arthropods, having a rigid exoskeleton, 
are not able to grow without casting the old 
cuticle and forming a new one of larger size. 
Such a process of moulting takes place between 
each two larval stages of insects, but, having 
reached the adult form, an insect ceases to 
grow ; but some arthropods continue to moult 
and grow while adult. 

Wingless Insects , 

Space limitation forbids dealing at Icngjth 
with the many kinds of insects known 
entomology, and we must be content to glanie 
briefly at some of the commoner forms. TItp 
Apterygota are wingless insects : this class of 
the insecta does not include all insects devoid 
of wings some of these belong to other groups, 
for the good reason that their ancestors posses.sed 
powers of flight - but only certain primitive 
forms representing an early wingless stage in the 
sub-phylum. The Apterygota include small 
insignificant creatures which lurk under stones 
or tree-bark, or live in other similarly sheltered 
places. Two insect types met with here are Ihi' 
bristle-tails (Thysanura) and the springtails 
(Coilembola). 

Bristle-tails are so named because of the 
jointed bristles at the hinder end of the body ; 
a more interesting feature is the presence 
of projections on the abdomen which represent 
traces of limbs. There are reasons for supposing 
that insects have arisen from 


pelled forwards in the heart, and 
passes into a line vessel towards 
the head, whence il is forced into 
the blood spaces of the body. 

The nervous system consists 
of a brain and a number of 
clusters of nerve cells, or ganf^Ua, 
connected to form a chain by 
threads built up of nerve fibres. 
The brain lies on the upper side 
of the fore-gut ; the nerve chain 
runs along the lower part of the 
body. The riervous system is 
responsible for the regulation of 
ihc movements of the body 
and co-or dination of impressions 
received from the world around. 

Many characteristics are con- 
sidered in classifying insects, the 
best-known ones having reference 
to the mouth parts, the wings, 



MOUTH PARTS OF 
COCKROACH. b, la- 
brum ; m, mandible ; mx,, 
first pair ol maxillae ; mx^, 
second pair of maxillae ; 
pi., labial palp ; pm., 
maxillary palp. 

Parker d fJaswetl 


centipede-like creatures by a 
shortening of the body, the 
e.siablishment of three regions, 
and the suppression of some of 
the posterior limbs. Bristle-tails 
come closest to the postulated 
ancestral lype. 

Springtails get their name from 
the “ spring and catch ” arrange- 
ment under the abdomen with 
its prongs projecting forwards 
and held irr place by a minute 
projection. When liberated from 
its catch the fork is drawn 
forcibly back by muscular action, 
projecting the insect into the air. 

Orthoptera 

Some members of the order 
Orthoptera are generalised and 
very suitable for study by those 
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who wish to grasp the com- 
plexities of insect structure. 

The cockroach, for instance, 
has a biting mouth, in relation 
to which three typical pairs 
of jaws are made out : (1) the 
hard-toothed first jaws 
(mandibles) ; (2) the second 
jaws (first maxillae) with a 
cutting blade and a feeler ; 

(3) the third jaws (second 
maxillae) also possessing 
feelers and partly fused to- 
gether into what is called the 
“ lower lip,” or labium. The 
so-called “ upper lip,” or 
lahrum, is a plate overhanging 
the first jaws. 

The forewings are modified 
into horny wingcovers, under 
which the delicate hind wings 
fold fanwise when not in use. 

Tlie limbs vary in nature. The 
Orthoplera arc divided into 
runners(Cursoria)and icapers 
(Saltaloria). In the former all three pairs of legs 
arc alike ; among the Icapers the hind limbs arc 
enlarged and serve as leaping organs. 

Cockroaches, praying mantids, stick and leaf 
insect#, are included in the Cursona. The first 
of these — sometimes erroneously referred to as 
“ beetles ” — though emitting a disagreeable 
smell, are harmless. It is a common kitchen 
pest but not native to Britain. Praying mantids 
' rapacious creatines found m warmer parts 
of the world - derive their name from the fact 
that the front legs are turned up and serve to 
grasp prey, leading to a supplicatory attitude 
responsible for various superstitious ideas. 
Slick and leaf insects are vegetarians of warm 
climates ; they resemble the objects after 
which they are named, in both colour and shape 
— a protective device. 

Cirasshoppers, Locusts, Crickets 

The Saltatoria include grasshoppers, locusts, 
and crickets. The first of these have short 
antennae and possess organs of hearing in the 
base of the abdomen. The pleasing chirp of 
our field grasshopper is the lovc-call of the 
male, and is produced by rubbing a beaded 
ridge on the inner side of the thick part of the 
hind leg against the wing-cover. Locusts are 
notorious on account of the immense swarms 
in which they appear from time to lime, with 
disastrous results to vegetation. Locusts are 
“ short-horned ” grasshoppers. Other grass- 
hoppers have long antennae and are called 
” long-horned,” Crickets differ in minor 
respects from other Saltatoria ; there are jointed 
bristles projecting from the tip of the tail. 
The house-cricket is the best-known form ; 
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the burrowing mole-cricket is the most extra- 
ordinary one. The latter is a carnivore in which 
the forefeet, used as spades, have become 
gradually modified into that shape. Earwigs, 
which in some ways resemble the Orthoptera, arc 
in a separate order, the Dermaptera. 

Plant and Other Bugs 

Despite the unpleasant associations conjured 
up by the word “ bugs,” the common name of 
this group, the Hemiptera, many of its members 
are very attractive in appearance and quite 
unobjectionable in their habits. The mouth 
parts are highly characteristic, forming a long- 
pointed “ beak ” used for piercing and sucking. 
The first jaws are sharp stylets, grooved on their 
inner sides for conducting fluid to the mouth, 
and the second jaws are also pointed rods. The 
third jaws form a kind of sheath, which encloses 
the others. 

Plant bugs feed upon vegetable juices. The 
largest of them arc the cicadas of w^arm climates, 
noted for the loud chirping of the males. Aphids 
or green-fly arc familiar objects in gardens, 
where they play havoc among plants. They 
are small and have a complicated life history, 
including winged and wingless forms. During 
the summer numerous generations are produced 
independently of sexual processes by partheno- 
ffcncsis, or virgin birth, and these young are 
born alive. Fertilized eggs are laid on the 
approach of autumn in trenicndous numbers. 
It has been estimated that if all the individuals 
of the tenth generation produced from a single 
aphid egg survived, the collective weight would 
equal that of 500 million men. Some Memiptera 
are aquatic ; these include the pond skaters, 
water boatmen, and water scorpions, living in 
ponds and rivers. 

The cuiioiis scale insects include some British 
pests, and are so called because the female is 
sheltered under a scalc-likc shield. The c.xuda- 
tions IVom the bodies of some species are of 
economic value. Scale insect products are 
shellac, white wax, and cochineal. The " manna” 
of the Old Testament was probably of similar 
origin. The bed-bug, Cimex, is a hemipleran. 
The lice inlesling mammals and birds belong to 
a diflerent order, the Anoplura. 

The Thysanoplera are small insects with 
sucking mouth parts and four narrow, fringed 
wings, inconspicuous, but sometimes pests. 
The feet are swollen into bladders at their 
tips. Such insects may be seen creeping about 
in flowers. One species injures corn crops and 
is called the corn thrips. 

Insects with Aquatic Larvae 

Insects of certain orders, though the adults are 
terrestrial, pass their youth in water. These in- 
clude the mayflies (Ephemeroptera), dragon-flies 
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(Odonata), caddis-flics (Trichoptera), and the 
alder-flies, among Neuroptcra; also certain true 
flics, or Diptcra. 

The nphemcroplera are so-called because the 
adult life may last only a few hours, though as 
a larva the insect may have lived as long as 
three years ; the short-lived adults do not feed, 
they only mate, breed, and die. Mayflies may 
emerge from the water in swarms ; the artificial 
bail of fly-fishermen often mimics Ephemera, 

Dragon-fly larvae arc fierce carnivores, the 
older larvae of some species attacking even 
tadpoles and small fish. The adults arc 
remarkable for their brilliant colours and large 
eye's ; they feed on other insects, taken in flight. 
Common British forms are Acschna and the 
fragile damsel-fly, Af^rion. 

The larvae of caddis-flics live m tubes which 


they construct from pieces of vegetation or shell, 
or grains of sand. The adults are inconspicuous 
insects, looking something like moths, and found 
near water. The alder-fly (Sialis) is a blackish 
insect also found near water, and though its 
larvae are aquatic, those of the related scorpion- 
flics and lace-wings are not. The latter, such 
as Chrysopa, have delicate green wings and 
bright metallic eyes, and are useful in that 
adults and larvae prey on green-fly and 
caterpillars. 

The aquatic larvae mentioned breathe oxygen 
dissolved in the water, by means of gills, thin- 
walled projections of the body (in some cases, 
within the gut). Adult insects which arc 
aquatic, however, breathe air, and may carry 
a store of air under the water, trapped under the 
wings or in hairs covering the body. 


LESSON 13 

More About Insect Life 


A n enormous host of insects — some 250,000 
^ species belong to the order Coleoptcra or 
beetles Such insects have a particularly 
thick horny investment, and strong biting Jaws. 
The fore-wings are modified into hard wing- 
covers ; the hind wings are membranous— as 
in straight-winged insects like the grasshopper. 
While the hind wings of Orthoptera fold up 
along a set of longitudinal pleats, those of 
Coleoptera are relatively long and require a 
transverse fold as well. Some species of beetles 
have reduced wings. In the life history of 
beetles there is a well-marked metamorphosis. 
From the egg hatches out a grub, which, after 
a time, passes into a motionless pupal stage, 
and the pupa is ultimately transformed into the 
perfett insect. Some beetles are smaller than 
the largest Protozoa, others are larger than the 
smallest mammals ; this is an extraordinary 
range of size within a single order. 

Beetles 

The beetles known as “ chafers ” include 
dung beetles, cockchafers, hercules beetles, 
and rose chafers. Perhaps the most interesting 
dung beetles are the scarabs, of which one 
species was sacred in Hgypt. Their fore-legs 
arc broadened into powerful digging organs, 
with which subterranean chambers are excavated 
to serve as larders for the storage of dung, and 
as nurseries, the eggs being laid in masses of the 
same material. Hercules beetles are among the 
largest of insects, and are further remarkable on 
account of the curious horn-like projections on 
the body of the male. Rose chafers are beetles 
of a metallic green colour. 

Water beetles are carnivorous types which 
have become adapted to life in fresh water, 
though the adults have not lost the power of 


flight. In Britain’s great waler beetle, Dytiscufi 
niarginalis, the large hind legs arc fringed with 
bristles and serve as oars, while the wmg-covers 
form a storeplacc for reset ves of air 'fhe 
unattractive larvae pierce and .suck their prey 
by means of the large first jaws (mandibles). 
Whirligig beetles also are aquatic ; ihcin spin- 
ning movements are due to the action of the 
second and third pair of legs, which arc 
broadened into beautifully constructed paddles. 

Ladybirds lay their eggs on various plants, 
and the larvae which hatch out devour green-fly, 
scale insects, and other pests with avidity, thus 
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entitling them to the affection of 
the horticulturists. Of an entirely 
different habit are the beetles of 
an allied family — germs Dennestes 
- the larvae of which devour 
articles of food and clothing, as 
immature fur beetles, bacon 
beetles, and horsehair beetles. 

Nearly related also arc the larger 
death-watch beetles, which make 
some of the tickings commonly 
heard in old houses, and which 
ravage woodwork. 

Fireflies and glow-worms have 
long attracted attention on account 
of the light they emit. In the 
Italian firefly the males are by far 
the more brilliant, and fly about of an evening 
in large swarms, scintillating like so many tiny 
lamps. The source of light in Britain's native 
glow-worm is the wingless female, which doubt- 
less attracts a mate thereby. Probably the same 
IS true of the railway beetle of South America, 
which IS so called because it has a red light at 
each end of its body and a series of smaller green 
ones along each side. Blister beetles are so 
named because a highly irritant substance can 
be extracted from their bodies - as in the typical 
case of the Spanish lly, the source ofeantharadin. 
Many beelles, especially weevils, arc troublesome 
pests, eating crops or stored food. 

Butterflies and Moths 

for beauty and variety of coloration, the 
Lepidoptera order of insects is quite unrivalled ; 
these are the butterllies and moths. The 
mouth parts are specialised to form a suctorial 
organ, which is made up of the .second jaws 
(first maxillae) ; the (irst and thiid jaws arc 
greatly reduced. luich second jaw becomes 
a half-lube, and the halves arc hooked together 
to form a proboscis, sometimes of great length. 
With these mouth parts the insects can probe 
(lowers, to feed on nectar. 

The life history exhibits a typical and familiar 
metamorphosis. From the egg, which is often 
beautifully sculptured, a larva, called a cater- 
pillar, hatches out, and this possesses not only 
the three pairs of jointed legs characteristic 
of the order but also a varying number of 
Liniointcd pro-lc^s terminating in suckers. Affer 


feeding voraciously for a time by 
means of its powerful biting first 
jaws, and undergoing a number 
of moults, which enable it to grow, 
the caterpillar passes into the 
motionless pupal stage. The 
pupa, called a chrysalis, may be 
invested in a protective cocoon. 
Silk IS taken from the cocoon of 
the moth Bomhy.x mori. The skin 
of the chrysalis ultimately splits to 
allow of the escape of the perfect 
insect or imago. 

Butterflies are typically distin- 
guished from moths by the club- 
shaped thickenings at the ends of 
the feelers or antennae, and by the 
fact that when settling the butterfly's wings are 
folded together over the back. In moths the 
antennae may be of various forms, but are 
very rarely club-shaped, and the resting position 
of the wings is horizontal or sloping downwards. 

Characteristics of Flies 

The enormous assemblage of insects of the 
order Diplera, most of which are minute, include 
many species that have earned an undesirable 
reputation as blood-suckers and pests. Lxeept 
in fleas and a few others, there are two mem- 
branous front wings, the hinder wings having 
become reduced into vestiges called balancers, 
which appear to be sensory organs. The mouth 
parts of the females arc often piercing and 
sucking organs of great efliciency, the first 
and second jaws being slender lancets protected 
above and below by upper and under lip.s 
respectively. But in other types, like the house- 
fly, the jaws arc modified into a probo.scis used 
for sucking juices and devoid of powers of 
perforation. Here, a droplet of digestive fluid 
is ejected on to the fragment of food, and partially 
digested food materials arc then sucked up by 
the proboscis. 

The life history exhibits a marked metamor- 
phosis, which can be illustrated by reference 
to the blow-flies (Calliphoia) or the house-fly. 
The elongated w'hilish eggs are laid in animal 
.substances, such as meat, and hatch out into 
limbless maggots of extreme voracity. After 
growing to a certain size, the maggots become 
quiescent pupae, enclosed in firm investments, 
from which the adult Hies eventually 
emerge. 

Mosquitoes and gnats are particu- 
larly notable for the blood-sucking 
propensities of the females. The 
larvae are small worm-like creatures, 
which may be seen wriggling about 
in stagnant water ; they possess a 
breathing tube at the tip of the tail, 
which can be pushed above the 
water surface to procure air. The 
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pupa floats at the surface with two breathing 
tubes projecting from its head. If alarmed* it 
is able to dive. After a time the pupal skin 
opens and the perfect insect makes its way out. 
Midges arc minute gnats, the aquatic larvae of 
which are known as blood-worms. Crane-flies 
are familiar to most people in the daddy-long- 
legs {Tipula), well adapted for climbing among 
grasses. The larvae- called leather-jackets — 
gnaw the roots of grasses and other plants and 
become pupae in the ground. Sand flies are 
small gnats of bloodthirsty disposition which 
have aquatic larvae. 

Fleas are wingless Diptera (sometimes con- 
sidered as a distinct order, the Aphaniptera), 
which arc parasites ; there are many species 
infesting dilfercnt mammals and birds. 

Ants, Bees, Wasps 

The order Hymenoptcra includes, among 
many other types, ants, bees, and wasps. They 
are readily recognized by the presence of four 
transparent wings traversed by a small number 
of veins, the hinder ones being much smaller 
than the foremost ones, to which they arc in 
some instances attached during flight by means 
of a row of minute hooks. The hinder end of 
the female's body is commonly provided with a 
piercing apparatus, which may serve either for 
boring small holes in which eggs arc laid— in 
which case it is called an ovipostoi' -or as a 
poisoned sling, useful for oflence and defence. 

The larvae may resemble caterpillars, or may 


be pale, helpless, limbless maggots, for the 
welfare of which more or less elaborate pro- 
visions are made by the mother insect. In the 
case of certain bees and wasps, and the ants, care 
of the young has been so extended that an 
elaborate society has developed ; only a few 
females (the queens) are fertile, laying enormous 
numbers of eggs. The young are cared for by 
sterile females, the workers. The number of 
males is much less. 

Wood-wasps resemble true wasps imperfectly, 
for they do not possess the characteristic waist 
and sting. The giant wood-wasp is a typical 
species, in which the female has a powerful 
boring apparatus with two long blades that serve 
as augers for perforating the trunks of sickly or 
felled pine trees. 

Gall-wasps arc minute insects, the females of 
which lay eggs in soft vegetable tissues, setting 
up an irritation which results in the formati|On 
of an abnormal swelling, known as a gall, 
within which the larva lives and feeds and grovVs. 
The oak tree is victimised by a number of specidjs. 
The most familiar example is afforded by the 
small spherical bodies known as oak-apples ; 
other common oak galls look like currants, or 
circular brown scales (oak-spangles) on the 
backs of the leaves. Some plant galls are caused 
by flies, not wasps. 

Ichneumon flics lay their eggs in the larvae ol 
other insects, such as caterpillars, which provide 
the food for the young ichneumon developing 
within them. 


LESSON 14 

Scorpions, Spiders, Mites, and Ticks 


A wiax demarcated sub-phylum of the 
Arthropoda is the Arachnida. This in- 
cludes terrestrial animals like scorpions, 
spiders, mites, and ticks, false scorpions, and 
harvesters — as well as the strange marine 
creature, LintuJus, the king crab, and the now 
extinct sea scorpions. 

Terrestrial arachnids are sometimes con- 
founded with insects, from which they differ 
in several obvious structural details. Arachnids 
never have feelers or antennae. The head and 
thorax are invariably fused together to form 
a unified head-thorax or prosoma^ consisting of 
six adult segments bearing characteristic appen- 
dages. The first segment, which lies in front 
of the mouth, has a pair of delicate three-jointed 
pincers ichcHcerae) ; the second segment has 
a pair of limbs, which may be powerful pincers 
or slender sensory appendages {pedipalps) ; 
the remaining four segments bear each a pair 
of walking legs; The extra pair of walking 
limbs serves to render arachnids clearly distinct 
from iusecls, and the wingless body is a further 


difference. Moreover, the young arachnid, 
unlike most young insects, generally closely 
resembles the adult at hatching. 

The hinder part of the adult body consists of 
13 segments (though it may be apparently, as 
in spiders, unsegmented), which form the 
abdomen or opisthosoma. 

Scorpions 

These arachnids (class Scorpionidea) occur 
commonly in the hotter parts of the globe ; 
some smaller species live in southern Europe. 
They lurk under stones and in other dark places, 
their dull, dark bodies blending well with their 
drab surroundings. They are generally noc- 
turnal in their habits, and feed upon insects or 
spiders, and other small creatures, which are 
seized by the first two pairs of appendages. 
Grasped in these claws, the prey is helpless. 
The scorpion then raises its narrow tail over its 
back and stings the prey. A secretion of a 
poison gland is injected into the wound made 
by the sting and has a fatal effect. The prey is 
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not masticated and swallowed, for the scorpion’s 
mouth is exceedingly small ; but its juices are 
extracted by the action of a stomach which works 
like a suction-pump, and which draws fluid into 
the food canal as water is drawn into a syringe. 

The structure and arrangement of the blood 
vascular system, digestive system, and nervous 
system, are typically arthropodan, but the 
respiratory system shows differences from that 
of the insect. A scorpion does not breathe, 
like an insect, by means of air-tubes, but by 
means of four pairs of “ lung-books,” the slits 
opening into which are easily seen on the under 
side of the mesosoma. These organs are 
chambers, kept filled with air, within which 
numerous delicate plates, resembling the leaves 
of a book, arc contained. Within the leaves 
blood circulates, separated from the chamber 
of the organ by a thin sheet of delicate tissue, 
through which respiratory exchanges arc made. 

The oldest fossil scorpion known dates from 
the Silurian and is a marine foim. In rocks of 
similar age are found the sea-scorpions, the 
Euryptcrida, which had some resemblance to 
scorpions but might grow to a length of six feet. 
Limu/us, the king crab, is a surviving marine 
form, in a separate class, which is a burrowing, 
saiul-living animal, found on the western shores 
of the North Atlantic and Pacilie. It is the 
last survivor of a waning group, and shows 
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many structural features of an arachnid nature. 
The front part of the body is covered by a strong 
semicircular shield or carapace, on the upper 
side of which the eyes are situated. This region 
bears six pairs of limbs corresponding to the 
chelicerae, pedipalps, and walking legs of a spider 
or scorpion. The bases of the limbs surround 
an elongated mouth, and they are roughened to 
serve as grinding jaws (gnatho-hascs). 

The abdominal segments are also fused to- 
gether, protected by a shield above, and bear a 
tail-spine, which serves to right the animal if 
accidentally turned on its back. The hinder 
appendages of this region, of which there are 
five pairs, are thin flattened plates to which the 
gills are attached. The structure of these gills 
resembles that of the lung-books of scorpions 
and some spiders, except that they are borne 
outside the body instead of in enclosed cham- 
bers ; it is presumed that the lung-books of 
terrestrial forms were derived from the gills of 
aquatic ancestors. 

The familiar arachnids of the class Arachnida 
differ from scorpions in several respects. 
The abdomen, instead of being elongated and 
clearly divided into rings, is of rounded form 
and shows no trace of segmentation. The jaws 
do not terminate in pincers. The chelicerae 
have a claw-like end joint, which can be bent 
down like the blade of a pocket-knife, for 
grasping purposes. The pedipalps are used 
as feelers. But, as in scorpions, there are 
several simple eyes upon the upper part of 
the prosoma, though the arrangement of 
these differs in the two classes. 

Spiders are every bit as rapacious as 
scorpions, and likewise suck the juices of 
their victims. But the prey of the spider is 
killed or paralysed by the secretion of 
poison glands that open on the chelicerae. 
I'he colours and marking, as in scorpions, 
render the animal inconspicuous ; some 
very brightly coloured spiders live on 
flowers of similar colour. Some spiders 
possess lung-books, but the more active 
forms also develop air tubes, or tracheae, 
which in some species are the only 
respiratory organs. 

The most familiar spiders construct webs 
of various kinds to serve as snares for their 
insect prey. Some spiders use silk for 
cocoon spinning ^ a device which protects 
the eggs others to form retreats, to bind 
up their prey, to anchor themselves, or to 
form a ” gossamer ” drifting line. In the 
common garden spider, Epeira, the silk 
glands open on six small teat-like pro- 
jections, the spinnerets, situated on the 
under side of the abdomen near its hinder 
end. The ends of these are studded with 
over 600 minute tubes, some larger than 
the rest. The fluid which exudes from 
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each lube at once hardens into a thread ; 
each line of the web is complex, consisting of 
strands woven together and coated, in some 
instances, with adhesive material. 

The sheet webs and tubes seen in country 
lanes arc made by a near relative of the house 
spider. Other spiders make hammocks and 
labyrinths : in the common garden spider — 
which makes whecl-Iike snares —the art of spin- 
ning is brought to perfection. The web is vertically 
disposed in a hedge or in some other convenient 
place — often near water, where flies and gnats 
abound —and is made by the female. To begin 
with, a roughly quadrangular frame is con- 
structed of foundation lines, and firmly fixed to 
supports. J’hen radial strands, arranged like the 
spokes of a wheel, are laid down. Later, the 
radial threads are united by a spiral thread, which 
commences near the middle of the hub and runs 
outwards. This first spiral is gradually removed 
and replaced by a second spiral, coated with 
adhesive material, which runs towards the centre 
of the hub, without reaching this point — where 
the non-viscid first spiral is allowed to remain. 
The spider takes up occupation cither on the hub 
of the snare or in a near-by retreat connected 
with the hub by special threads. The spider 
does not become trapped in its own web, 
because its legs are covered with an oily secretion 
which prevents adhesion. 

The floating lines of silk which drift through 
the air in spring and early autumn are spun by 
young spiders of various species to serve as 
means of dispersal. The young spider stands 
on a firm object, facing the wind, and spins 
mooring strands. The end of the abdomen is then 
turned up and a thread is woven which streams 
out into the wind. When the thread is sufli- 
cienlly long to support the weight of the spider, 
the moorings are cut and the spider diifls away, 
ullimaicly to land far from its starting-point. 

Variations on a Web 

, The water spider constructs a web under 
water for the protection of its eggs. The web 
is really a thimble-shaped nest, moored to 
water plants and smeared externally with liquid 
silk to make it air-tight. The nest is filled with 
air, brought down from the surface of the pond 
in successive bubbles adhering to the hairy 
body of the spider. 

Some spiders do not construct webs but use 
their silk merely for lining their dwellings, 
which are commonly underground. The taran- 
tula spider stalks its prey and seizes its victims 
by a sudden spring when sufficiently close. The 
trap-door spiders are hunters, noted for the neat 
way in which their underground retreats are 
constructed. A cylindrical burrow is excavated 
and lined with silk, intrusion being prevented by 
the circular trap-door made of particles of 
earth cemented together with silk and provided 
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With a durable silken hingj. Bird spiders arc 
of large size and can dispatch frogs and small 
birds, in addition to insects and other spiders. 

Many arachnids which do not belong to the 
Arachnida are often wrongly called spidei^s. 
The long-legged harvest spider or harvest-ma^n 
is not a spider at all, for the abdomen is seg- 
mented and is united with the prosoma by its 
entire width — that is to say, there is no “ waist."' 
There are no spinning glands and the chelicerae 
are pmcer-Iikc. I'his arachnid belongs to the 
class Phalangida. Another form which is 
commonly miscalled a spider is the minute red- 
spider, which causes so much damage to various 
plants. This belongs to the Acarina, the class 
of mites and licks. 

Mites and Ticks 

These are mostly of very small size, and all 
three legions of the body aic fused together 
into an ovoid mass. The mouth parts are 
typically suctorial. In many free-living forms 
the chelicerae are piercing claws, while the 
pedipalps arc Icg-likc. But in the familiar 
cheese-milc, Tyro^^lypiuts, the chelicerae are 
pinccr-like and the pedipalps are no longer leg- 
like. An adult tick may attain the size of a 
hazel-nut ; the miles are generally very much 
smaller. Two kinds of ticks are lecognizcd, 
called hard ” and soft ” ticks respectively. 
The former have a hardening of the upper 
surface which takes the form of a shield. The 
soft ticks have soft flabby bodies. Both hard 
and soft kinds arc parasitic on a wide variety 
of vcrlebratcd animals. 

Soft licks remain on tho-body of the host only 
until gorged with its blood, and usually spend 
the light part of each day sheltered in crevices 
near the habitat of the host. Ar^as is a genus 
of bird ticks with species parasitic on fowls, 
ducks, geese, turkeys, and pigeons the world 
over. Hard ticks develop through a series of 
interesting stages. The eggs are laid on herbage 
and hatch out in two to six months into larvae 
with only three pairs of legs. The larva seeks 
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a host, on which it becomes gorged with blood, must again seek a host and feed, and must once 
later to fall to the ground. Moulting takes more come to the ground in order to lay the 
place on the ground, the moulted tick eggs. In view of the slender chance any indi- 
possessing the full number of legs but imper- vidual larva has of completing its life history, 
Fectly formed sexual organs. It is called a it is scarcely surprising that the number of eggs 
“ nymph.” This seeks a host, gorges itself laid is very large. Of the 5,000 to 20,000 eggs 
with blood, and falls to the ground in order to produced, very few will reach the adult stage, 
moult and to become mature. Mating takes despite the astonishing resistance shown by 
place on the ground, and the fertilized female ticks to starvation. 

LESSON 15 

Crabs and other Crustaceans 

C RABS and lobsters, prawns and shrimps, are With the exception of certain parasitic forms, 
of gastronomic interest ; minute and less all Crustacea feed by means of the limbs on the 
familiar crustaceans like copepods— head and body, which are variously modified 
which form immense swarms in the surface according to the type of food. The Crustacea 
layers of the sea— form an important element are typical arthropods in the form of the blood 
in the food of fishes and hence, indirectly, in system and nervous system. There are five 
our own. main classes of Crustacea. The group is an 

The cxoskelcton of the larger ciustaceans is ancient one, and certain of the classes were 
highly charged with limy materials. 1'he body already distinct when the fossil evidence begins. 
IS divided into segments, those of the head The name of this group is derived from the 
being fused together ; m many forms those of nature of the limbs, which bear gills but are also 

hoih head and thorax arc likewise fused into a used for swimming and for capturing food, 

ccphalnthorax. Head, thorax, and abdomen Most branehiopods are small, and the exo- 

hcar limbs, a pair on each segment. A dif- skeleton is therefore thin and flexible, not im- 

ference from the insects and myriapods is the pregnated with lime as is that of large forms like 
presence of two pairs of antennae borne on the crabs. One of the largest members of Ihe class, 
head, the appendages of the second and third Apits, is about an inch long. It possesses a 
segments. Being aquatic, the Crustacea breathe large head-shield, or carapace, which covers the 
through thin walled gills boi ue on certain limbs, chief part of the body. The animal rows itself 
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fork. 7. Side view of Cypris : a, antcnnules ; b, antennae ; c, Brst maxillae ; d, mandibles ; c, eye ; 
f, second maxillae ; g, h, thoracic limbs. 8. Lower side of Ligia, the slater. 
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along by means of the numerous leaf-like 
appendages^ as does Chirocephalus, the fairy 
shrimp, which is about half an inch long, trans- 
lucent and colourless, without a carapace. 
The movements of the limbs serve to sweep food 
particles along a median gully between the 
bases of the limbs and into the mouth. Swim- 
ming movements are thus combined with feeding 
ones. These forms arc inhabitants of temporary 
fresh waters such as seasonal ponds. In the 
common water flea, Dciphttia, the carapace takes 
the form of a bivalvcd shell which encloses the 
trunk but not the head. 

Dnphnia, and its near relations, live in fresh 
water, being plentiful in lakes and streams or 
ditches ; like the aphids among insects, the 
water Ileas have a life history which includes 
a scries of generations produced a.sexually, by 
parthenogenesis ; this happens during the 
summer, but as autumn approaches males as 
well as females are born, and mate to produce, 
sexually, winter e^itps^ which have thick shells 
and do not hatch until the spring, when another 
generation of females emerges, to reproduce 
asexually. Some branchiopods are marine. 

Ostracoda 

These are small crustaceans, widely distri- 
buted in fresh and salt water, but difficult to 
distinguish one from another because the cara- 
pace forms a bivalve shell enclosing the head 
and body. An example is Cypris. The body is 
much shortened, and the largest limbs arc the 
two pairs of antennae on the head. Feeding 
methods vary widely. Fossil ostracods are 
known since the Cambrian. 

Copepoda 

The members of this class have six thoracic 
segments, one or two of which are fused with the 
head, and an abdomen of four segments with- 
out limbs. They are small, usually a few 
millimetres in length, but they form very im- 
portant food organisms in the sea, constituting 
valuable links in food-chains — scries of animals 
the higher members of which feed upon the 
lower. They feed upon minute plants {diatoms) 
and in turn are preyed upon by other crustaceans 
and fishes. One species forms the food of 
herrings, another species constitutes the bulk 
of the food of the “ whalebone ” whales. So 
abundant are these animals that the sea is 
often coloured bright red by their tremendous 
swarms. There are fresh-water forms as well 
as marine ones ; a common pond dweller is 
Cyclops, a small, pear-shaped white animal, the 
female of which is easily recognizable by the 
characteristic paired cgg-sacs hanging from the 
thorax. This genus owes its name to the single 
median eye, which is, however, also found in 
other free-living copepods. Some forms have 
become parasitic, usually clinging to the skin or 


gills of fishes and sucking their blood. The 
bodies of these parasites often become shapeless 
lumps, and they are only recognizable as 
copepods by the presence of characteristic 
paired egg-sacs and by the developmental stages 
of the young, which resemble those of other 
copepods. In some species the males are 
minute and are found clinging to the larger 
females. These arc parasites of marine fishes. 

Arpulus, the fish-louse often found on fresh- 
water fishes in Britain, is not a copepod but 
is a related form. It attaches itself to a fish 
by suckers which are modified limbs, but can 
swim strongly between meals. 

Cirripedia 

This class contains the familiar animals known 
as barnacles, which lead sedentary lives under 
the shelter of a large shield which is a part of the 
body. They have forked, bristly limbs, whjch 
are used exclusively for procuring food, forming 
a sweep-net. The tail is reduced and the bo4y 
is fixed by the head end, well seen in the ship 
barnacle {Lepas) and the acorn barnacle 
{Halanus), which abounds on rocks between 
tide marks. In both instances the body is pro- 
tected by shelly plates, but the head end of the 
ship barnacle is drawn out into a long fleshy 
stalk. 

Many near relatives of the barnacle arc para- 
sites, one of the most remarkable examples 
being Sacculina, of which the adult female is 
often found attached to the under side of crabs. 
Sacculina is provided with root-like branching 
threads, which ramify through the tissues of the 
unfortunate host and serve to absorb its blood 
and body fluids. The larva indicates the 
parasite's true affinity. 

Malacostraca 

This class includes the lobsters and crabs, 
also forms which have become adapted to life 
on land, such as the sandhoppers and woodlice. 
Lobsters and crabs are “ ten-fooled crusta- 
ceans (order Decapoda), so called because there 
are ten obvious limbs— the two great pincers 



COMMON CRAYFISH. Side view of Astdeus 
fluviatilis : a, anteonulc ; b, antenna ; c, third 
maxilliped ; d, chela ; e, first walking leg ; f, 
fourth walking leg ; g, telson ; h, last ap- 
pendage ; j, last segment of abdomen ; k* 
swimmerets ; I, abdomen ; m, first segment of 
. abdomen ; n^ carapace ; o, eye. 

From Borradulte. “ 7'he tnvertebrata ” 
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Crabs and Other Crustaceans 

and four pairs of walking legs. Twenty seg- cavity, a chamber under the sides of the carapace 
menls are comprised in the body, of which six, containing the delicate gills. This plate serves 
eight, and six belong to head, thorax, and as a bailing organ, its movement ensuring that 
abdomen respectively. Head and thorax are a continuous current of water with dissolved 
roofed over by a carapace, but this is reduced in oxygen shall move over the gill lamellae. The 
sonic forms. Limbs are borne on all three first three segments of the thorax have appen- 
regions of the body and are typically forked, ciagcs known as foot-jaws or maxiUipcds. Jaws 
though in many instances the outer branch of and foot-jaws alike help to handle and to break 
the fork has been lost. The abdominal limbs up food. These structures are supplemented 
arc forked paddles known as swimmci^ets, best by a complex chewing or gr inding arrangement 
seen in large-tailed Dccapoda like lobsters, contained withm the stomach. Lobsters and 
crayfishes, and prawns. In such animals the crabs have stalked eyes. The sandhoppers and 
powerful downward movement of the tail, pro- woodlice belong to the orders Amphipoda and 
pelling the animal tail foremost, forms an Isopoda respectively, the latter having the legs 
escape mechanism. In short-tailed Decapoda all more or less alike, while the former do not. 
like the crab, the swimming habit has been Most members of the groups are aquatic, though 
abandoned for a creeping one. Head and these forms have become terrestrial ; not very 
thorax are broadened ; the greatly reduced and successfuly so, for they are confined to damp 
insignilicant abdomen is tucked up on the environments. A sea-shore Isopod, the slater, 
under side of the thorax. Lif'ia, is illustrated in page 2057. 

The second and third head segments bear each Though the Crustacea as a whole are a very 
a pair of antennae which arc sensory organs, ancient group, the highly developed decapods 
The last three of the head segments bear jaws dale only from the Triassic. More primitive 
named, from front to back, mandibles and first Maiacostraca, however, arc found in the 
and second maxillae. An oval plate is attached Palaeozoic together with some early Branchio- 
to the second maxilla and lies in front of the gill poda and Ostracoda 

LESSON 16 

Snails, Shell-fish, and Other Mollusca 

T he edible Cru'.iacea are often called “ .shell- of two pieces or valves placed on right and left 
fish,’’ and so are many members of sides of the body. They are connected together 
another phylum, the Mollusca, readily on the upper side by an elastic ligament, which 
distinguished from the Arthropoda because causes the shell to open or “ gape " when its 

iheir bodies are not divided into segments pro- action is unopposed, as in the empty shell, 

vided with limbs, and arc commonly protected Along the inner side t)f the hinge of the shell are 

by a conspicuous calcareous shell. The under often interlocking teeth and sockets, which serve 

side of the body ol' a mollusc is thickened to to prevent displacement when the shell is 

form a muscular projection, the foot,” by opened or closed. Two fleshy bands (in some 

which locomotion is effected. In most molluscs forms only one) stretch across from one valve 

there is a well-developed head. As in the to the other near the front and hind ends of 

Arthropoda, the body cavity is an expanded the shell ; these arc the adductor muscles, by 

blood system, traces of the coelom remaining the contraction of which the shell is closed, 

only in the reproductive organs and kidneys and The cater of oysters slices through these in 

m the space enclosing the heart. The aquatic opening the oyster shell, 

forms breathe by means of gills, which may also 

be used in feeding. The nervous system consists The Fresh-water Mussel 

usually of three pairs of ganglia connected by If one cuts through the adductors of a bivalve 
nerve strands, but not forming a chain as in the mollusc like Auodonta^ the fresh-water mussel, 

Arthropoda. The phylum is divided into five it is found that each valve is lined by a soft flap 

classes, of which the mam ones are the of the body wall, which is the mantle, the chief 

Gastropoda, including snails and slugs, whelks, agent of shell formation. As the animal grows, 

periwinkles and other univalve (one-valved) the shell is made correspondingly larger by 

“ shell-fish ” ; Lamellibranchiata, including the additions at its rim. which additions are laid 

bivalve (two-valved) mussels, cockles, and down by the mantle edge, therefore lines of 

oysters; and Cephalopoda, including cuttlefish, growth — points at which one addition follows 

squids, octopus, and pearly nautilus. another — encircle the uniho or beak of the shell, 

which is the oldest part and which is usually 
Lamcllibrancliiata found nearer the front end of the animal. The 

The most obvious character of this class is pearly or nacreous lining of the shell is formed 
the possession of an external limy shell made up by the entire outer surface of the mantle. 



2060 



ANODONTA. 1. From left side. 2. From 
hinder end : a, umho ; li, ligament ; e and f, 
exhuhint siphon ; d and g, inhalant siphon ; e, 
fool ; h, mantle. 3. Most of left mantle lobe 
removed : a, front adductor musele ; b, cut edge 
of left mantle lobe ; c, hind part of intestine ; d, 
heart ; c, exhalant siphon ; f, inhalant siphon ; 

K, anus ; h, right mantle lobe ; j, hind adducl<ir 
muscle ; k, left external gill lamina ; I, left 
internal gill lamina ; m, lahial palp ; n, foot ; 
o, mouth. 

Fruni Pntket A Utiswi’U, “ Zoology," MacnnHan 

On raising the mantle flap of a mussel, 
one sees below it the complicated plate- 
like gills from which the class derives its name - 
tw'o laminae on each side, one lying on the inner 
side of the other. Each is really a double 
structure w'hich hangs bag-like from the low'er 
surface of the body. The gills or ctcnuliu 
present a very complicated appearance under 
the microscope, consisting of a lattice- work of 
fine filaments bearing ciliated cells. The action 
of the cilia sweeps a steady stream of water 
through the lattice-work and into the cavity 
of the lamella from the cavity between the 
mantle lobes. This stream of water passes 
into a large chamber lying above the ctenidia 
and thence to the exterior by a small tube, the 
exhalant siphon, seen at the hinder end of the 
animal between the valves of the shell. The 
stream is maintained by the entrance of water 
through another tube, the inhalant siphon, 
lying immediately below the exhalant siphon. 
This water carries oxygen in 
solution and, since the gills 
are thin and richly vascu- 
larised, gaseous exchanges 
take place here and also in 
the mantle fold, w'hich is 
abundantly supplied with 
blood vessels as well. 

The water circulation 
through the body of the 
mussel serves another im- 
portant function. Contained 
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in it arc minute organisms which constitute 
the food of the mussel. These are entangled 
in sticky mucous threads secreted by some 
of the cells of the gill-lamellae, and are wafted 
by the action of special cilia towards the 
front end of the animal, where the mouth is 
situated. The ctenidia are specially modified 
feeding organs. When the train of particles 
reaches the anterior end of the animal, it is 
caught up by one or other of the two triangular 
flaps which lie on either side of the mouth, 
rhesc flaps or labial palps are also ciliated, and 
serve to pass on the food train to the mouth. 

Means of Locomotion 

Projecting between the lamellae of the ctenidia 
of the fresh-water mussel is the large orange- 
coloured foot shaped like an axc-head and 
projecting to the front. This is the organ 
of locomotion. When blood is pumped 
into it. It is stretched forward, and then \by 
contraction of its muscle fibres a shortening 
is effected by which the body is dragged along 
over the surface of the mud of the pond floor. 
The fool also contains several coils of the 
intestine, which communicates in front with a 
capacious stomach embedded in darkly coloured 
digestive glands, and which opens into the 
exhalant siphon behind, fhe reproductive 
glands arc also lodged in the foot. 

There arc bivalves in which the siphons arc 
greatly elongated. Such a bivalve can remain 
sheltered in its vertical burrow in sand or mud, 
and while its siphons reach the surface it is 
able to feed and respire in comfort. The ends 
of the siphon arc pigmented and sensitive to 
changes of light intensity. Should a shadow 
fall upon them they are drawn in, and the animal 
burrows to avoid the danger which may threaten 
it. Some bivalves burrow' more rapidly than 
others, the best burrowers having a long narrow 
shell with the foot projecting in front. Solen, 
the razor-shell, has these characters well 
marked. Some species are able to bore through 
wood or stone, the body twisting on its long 
axis, while the roughened front end of the shell 
is brought to bear on the structure to be bored 
through. The piddock (Pholas) is an example. 
The most notorious borer is the so-called ship 
worm, Tciedo, which can play havoc with the 
timbers ot ships and piers. 

In Uic common scallop, 
Pecteri, the foot is reduced 
and the shell is rounded in 
outline. The animal normally 
lies on its right side, having 
two dissimilar valves, but it 
is by no means altogether 
sedentary; it can swim 
with a butterfly-like motion 
by the flapping action of 
the valves of its shell when 
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occasion demands. Many bivalves become 
temporarily or permanently fixed when adult. 
The edible mussel, Mytilus edulis, moors itself 
by black threads {hyssi). Another familiar 
fixed bivalve is the oyster, which has no foot 
and which, like Pccten, has only one adductor 
muscle. The animal is fixed by the substance 
of the thick and deeply concave left valve, lying 
below, while the right valve serves as a lid, 
which can be raised for the admission of water 
currents. Most aquatic molluscs, especially 
the more sedentary forms, produce larvae 
which swim freely in the sea and ensure the 
distribution of the species. Such larval stages 
are suppressed in some shore living gastropods, 
and in fresh water forms. Anodonta retains its 
young within its mantle-cavity for a time ; 
when released they attach themselves to fishi 
as parasites, until they arc grown up. 

(lastropoda 

In a typical gastropod, like the snail, the 
shell is of spiral form and the body of the 
animal is withdrawn into it for protection. The 
under side of the foot is a flat solc-likc expansion, 
evuding slime, and by waves of muscular con- 
traction the animal is able to glide along a 
smooth surface, as the most casual observer of 
this garden pest must have observed. The 
mouth is provided with a peculiar rasping organ, 
by which particles arc scraped from the food 
object. It consists of a projection rising up 
from the floor of the mouth, oser which is 


stretched from front to back a horny ribbon, 
the raduta, studded with rows of minute teeth. 

Some snails live in the sea, and most of these 
respire by means of a plumc-likc gill situated in 
a cavity placed far forw'ard on the upper side 
ol the body and roofed by a membrane, the 
nuintle, which helps to form the shell. As in 
bivalves, the purified blood flows into a two- 
chambered heart, which pumps it through the 
body. Some sea snails are vegetarian, others 
are carnivorous and predaceous. The peri- 
winkle Littonna, and the limpet Pctlclla, are 
herbivores ; Bm cirntm, the whelk, is carnivorous. 
Some carnivorous types prey upon other shell- 
fish. Some marine gastropods have lost the shell ; 
such foimsas/iV>»//.\ cat coelenterates and transfer 
the stinging cells of the prey, undischarged, to 
projections on their own backs, where they are 
used for defence. These naked gastropods may 
be delicately coloured and many are very small. 
Others, such as the sea-butlcrflics, live in the 
surface waters of the sea and are transparent. 

Land snails have probably descended from 
aquatic ancestors, but have lost their gills 
arm have converted the gill chamber into an 
organ f(»r breathing air, a sort of lung, Some 
of the lung-snarls have taken to living in fresh 
water, and when these are kept in aquaria they 
can be seen to come to the surface from time 
to time to obtain air. The common pond 
snail, I.nnnacds is a familiar form, often seen 
crawling shell downwaids along the surface 
film where air and water meet. 


LESSON 17 

Cuttlefish, Squids, and Octopuses 


C inTLtusH, squids, and octopuses arc acti\e 
and predaceous molluscs, far more highly 
organized than any members of the other 
classes previously considered. 

In striking contra.sl to the lamcilibranchs or 
the gastropods, the cephalopods are capable of 
extreme rapidity of movement. 

They possess a pair of prominent 
eyes, set at the sides of the head, 
which in degree of complexity 
closely approach those of the fish. 

The foot is fused with the head, 
and this region is drawn out 
into a number of arm.s- eight in 
number in the octopus, with the 
addition of two greatly elongated 
arms or tentacles in the cuttlefish 
and the squid. The inner sides 
of the arms and the swollen 
ends of the tentacles are studded 
with numerous suckers, by 
means of which these creatures 
cling tenaciously to prey. 


The mouth is within the ring of arms and 
tentacles surrounded by a fleshy circular lip, 
which partly hides from view a paii of powerful 
horny jaws resembling the beak of a parrot. 
There is also a longue which carries numerous 
fine hooked teeth. Below the head is a wide 
aperture opening into the mantle 
cavity, which contains the gills, 
and into which open the excre- 
tory and genital apertures, and 
also the ink-sac, of which more 
later. When the muscular walls 
of the mantle relax, water is 
drawn into the enlarged mantle 
cavity, to bathe the gills. On 
contraction of the mantle muscles, 
water is forced out again, not by 
the inhalent aperture but through 
the funnel, a structure protru- 
ding below the head ; the wide 
base of the funnel has a peg and 
socket arrangement attaching it 
to the mantle wall to ensure 



NAUTILUS POMPILIUS. 
Section of shell showing the 
septa (b. b), the septal 

necks (c, c), the siphunclc 
(d, represented by dotted 
lines), and the large body 
chamber (a). 

Parker &. Hasweli 
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that all the exhalent stream of 
water leaves by this route. In 
the living cephalopod the funnel 
alternately opens and shuts, 
water being expelled rhythmi- 
cally from the body, carrying 
away faeces from the intestine, 
waste gases from the blood, and 
the products of the excretory 
and reproductive glands. The 
funnel also plays an important 
part in locomotion, since the 
animal can propel itself by 
means of the jet of water ejected 
from the backwardly turned tip 
of the funnel. Jf alarmed, it 
shoots out a strong jet of water 
which propels the animal back- 
wards with great rapidity. At 
the same time an inky fluid is 
discharged and forms a dark 
obscuring cloud under cover ol 
which the animal escapes. This 
fluid is the secretion of a 
glandular bag, the ink-sac, in 
which it is stored until required. 
The pigment sepia was prepared 
originally from the ink-sacs of 
cuttlefish of the species Septa 
officinalis. Cuttlefish and squids 
can swim also by undulatory 
movements of fins at the sides 
of the body. The activities of 
the animal ate controlled by the 
action of a complex nervous 
system. As in other molluscs, 
nerve cells arc aggregated into 



CUTTLEFISH. Female, seen 
from the lower and hinder side, 
the wall of the mantle-cavity 
divided along the middle line 
and the two Hap-s spread out to 
expose the contents ; a, mouth ; 

b, external opening o( funnel ; 

c, anal aperture with lateral 
appendages ; d. neck muscles ; 
e, rectum ; f. left kidney aper- 
ture ; g. oviduct ; h. left 
ctenidium ; j. ovary ; k, ink- 
sac ; 1. ink-duct ; m. digestive 

gland. 

Futni Parker Ha.swelt, “ A 'text- 
hook of Zoology.'* Macmillan A. 
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patterns which are characteristic 
of certain physiological situa- 
tions, as when the animal is 
frightened. 

In squids and cuttlefish the 
shell is represented only by an 
internal plate which gives 
rigidity to the body ; in the 
octopuses it is lost entirely. 
Fossil cephalopods had better 
developed shells, and so has the 
pearly nautilus ; the shell of 
this form, shown in page 2061, 
IS spiral, and internally divided 
into chambers. The animal 
lives in the last chamber, the 
others being filled with gas, for 
flotation. The nautilus swims in 
shallow waters in the South 
Pacific, often among coral reefs. 
Its ancestors have been found in 
Cambrian rocks. \ 

The cephalopods are among 
the most highly organizid 
invertebrates. Many squids In 
particular rival the fishes feV 
dominance of oceanic wateis. 
They are fast swimming, and 
difficult to catch in trawls, so 
that It IS often not realized how 
common they are. Particularly 
m the southern oceans they are 
an important food source for 
larger carnivores. The sperm, 
whales feed on giant squids, 
living in very deep water, which 
are rarely seen, though speci- 


ganglia, which in the cephalopod are large mens of Arc/iitcutliis have been recovered 
and closely clustered around the first part of the which show that this form of squid can reach 
foQiJ canal, immediately below the mouth, a length of over 50 feet and is the largest 


forming a brain. From the ganglia, nerves are 
given off to the eyes and arms, as well as to the 
viscera and to all parts of the body. 

Living cephalopods are able to change 
colour in a remarkable fashion, by means ol 
the expansion or contraction of special pigment- 
containing cells in the skin, the chroniatuphorcs, 
which are under nervous control. Cephalopods 
can use the colour changes to make themselves 
match their background, and can produce 


invertebrate known. 

Cephalopods are either male or female, and 
the sperm, and egg-producing organs (testes and 
ovaries), form a compact mass near the end of 
the animal Farthest removed from the mouth. 
A remarkable feature of the male is the pro- 
duction of chilinous capsules or spermatophorcs 
filled with sperms, which are transferred to the 
mantle cavity of the female by a specially 
modified arm. 


LESSON 18 

Echinoderms or Spiny-skinned Animals 

E chinoperms, which get their name from (bilateral symmetry), they resemble a star, or 
Greek words meaning spiny-skin, differ the head of a regular flower, a type of symmetry 
from most animals considered thus far in called radial, which also occurs in the phyla 
the nature of their symmetry. Instead of having Coelcnterata (polyps and jellyfish), 
bodies with definite fore and hind ends and right The Echinodermata are exclusively marine, but 

and left sides, each the mirror image of the other may live at any depth in the sea, from the shore 




Echinoderms 
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between tide marks to the bottom 
of the deep oceans. The animals 
included in the phylum fall into 
five clearly defined classes : ( I ) 

starfishes (Asteroidca) ; (2) 

brittlestars (Ophiuroidea) ; (3) 

sea-urchins (Echinoidca); (4) sea- 
cucumbers (Holothuroidea) ; and 
(5) sea-lilies and feather-stars 
(Crinoidea). 



Starfish oi/iKri»n 

diarmn vounnR a 

These animals, so called manner des 
because of their star shape, are ^J^t ; a, 
among the most familiar crealures throiiRh wiuc 
of the seashore. The commonest 
kinds — like Asterias ruhens, the common red 
starfish found on beaches — have five arms 
radiating from a central disk. The mouth lies 
in the centre of the disk on its under side. It 
leads into a capacious stomach, the first part of 
which can be protruded from the disk and 
wrapped around the prey, Starfishes prey upon 
bivalve molluscs to such an extent as 
to menace the shellfish industry. 

T he starfish arches its body over that 
of the mussel or oyster, and attaches 
its lube feet to the valves. 'Fhe shell 
is gradually forced open by the long 
sustained pull of the tube feet (for 
the powerful adductor muscles of the 
bivalve, though much stronger than 
the tube feet, tire more quickly) and 
the succulent body of the mollusc is 
drawn into the protruded stomach of 
the starhsh. 

One of the most interesting features 
of the starfish is the w'ay in which it moves about. 
It crawls along or climbs by means of numerous 
suckcr-likc organs lodged in grooves, called 
amhulacral grooves^ that run along the lower 
sides of the arms. These tube feet aie generally 
distended with sea water, their cavities being 
continuous with certain definite channels and 
canals, which pass along the arms and around 
the disk. These canals constitute the water 
vascular system, characteristic of echinoderms. 

On the upper side of the central disk and 
towards the interval between two of the arms 
lies a small furrowed plate, the madreporitc, 
whi-^h is pciTorated with numerous fine pores, 
seen only with the help of a hand lens. The 
perforations lead into fine canals lined with 
cilia, which arc continuous with the canals of the 
water vascular system and so with the cavities of 
the tube feet. 


STARFISH in act of de- 
vouring a mussel in the 
manner described in the 
text ; a, madrepnrite, 
throiiKh which water enters. 

Ihirradaile, elr. 


ampulla water is forced into the 
lube foot, which is thus extended. 
The action of the cilia in the 
madreporite canals keeps the 
system turgid and so allows the 
tube feet to function. Being ihin 
walled, the lube feel supply a 
respiratory surface, but thin 
wailed papillae on the back of the 
starfish also have this function, 
act of de- side of the ambulacral 

ssel in the grooves of the starfish's body are 

bed in the two or three rows of calcareous 

madrepnrite, spines, movably articulated with 
plates in the body wall by means 
of ball-and-socket joints. 
Nearer the upper surface are three rows of 
stout immovable spines, while on the upper 
surface are numerous shorter immovable spines 
arranged in irregular rows along the arras. 
Some of the spines, especially lho.se of the lower 
surface, have microscopic pincers borne on short 
flexible stalks. These are the pcdiccllariae : 

k lhcy serve to keep the surface 
of the animal clear of sand 
grains and minute sessile or- 
ganisms, which are picked oflT 
the soft membrane that covers 
spines and plates as quickly as 
they fall on it. At the extrem- 
ity of each ambulacral groove 
is a small bright red eye-spot, 
overhanging which is a minute 
icniade, similar to a tube 



STARFISH. Above Itfl, oral or under surface 
showing the tube feet. Lower, transverse section 
of arm : a, epidermis ; b, muscle which straight- 
ens arm ; c, spine ; d, one of small pcdicellariae 
with crossed jaw ossicles ; c, gill ; g, one of 
large pedicellariac whose jaw ossicles arc not 
crossed ; h, ossicles ; j, ambulacral ossicle ; 
k, adambulacral spine ; I, adainbulacral ossicle ; 
m, tube foot ; n, radial blood vessels ; o, radial 
nerve ; p, radial perihaemal vessel ; q, radial 


Organs of the Starfish 

The base of each tube foot is swollen into a 
vesicle or ampulla with muscular walls which 
is a reservoir for fluid used in connexion with the 
activities of the tube feet. By contraction of the 


water vc.ssel : r, muscle which narrows ambulacral 
groove ; s, pyloric caecum ; t, muscle which 
opens ambulacral groove ; ii, perivisceral cavity ; 
v, ampulla. 

From Parker A flaswelU “ Textbook of Zonfottv'' 
Macmillan : and Borradade, EaUham, PotlK A Saunders 
" The Inverlebrata'' Cambrjibgc Univeristv Press 
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foot, but without a sucker. These are the 
organs of sight and smell, the latter being more 
strongly developed than the former in starfishes. 

Internal System 

The internal organs of the starfish project into 
a capacious cavity in the disk and arms, which 
is the coelom. The mouth leads into a stomach 
which occupies most of the space within the 
disk, and is divided into two parts. From the 
part farthest removed from the mouth, eight 
long digestive sacs are given olf, two of which 
pass into each arm. 'fhe walls of these caeca 
secrete digestive fluid and are to be regarded as 
digestive glands. The last part of the ali- 
mentary canal is a short intestine, which opens 
to the exterior by a small anus, almost in the 
centre of the upper surface of the disk. 

The nervous system is not highly developed. 
A net of nerve cells underlies the epidermis of 
the whole surface. In each arnbulacral groove 
between the rows of tube feet is a strip of 
nervous tissue, the radial nerve. This links up 
with a pentagonal strip of similar tissue, the 
ner.ve ring, surrounding the mouth. I’he blood 
vascular system shows a similar arrangement. 
The gonads arc built upon the same whccl-likc 
plan, the ovaries or testes resembling small 
bunches of grapes m the cavity of the disk 
between adjacent arms. I,ggs and sperms arc 
passed to the exterior through minute openings 
on the upper surface. 

A stariish hatches from the egg as a bilateral 
bipinnuria larva, the delicate body of which is 
drawn out into arms covered with cilia. The 
majority of cchinodcrms have fiee-swimming 
larvae which float m the sea, and the bipinnaria 
is characteristic. 

Brittlcstars 

These animals are the most active of all 
cchinodcrms, and obtain their name from the 
habit they have acquired of breaking into pieces 
when touched or otherwise irritated. The class 
name, Ophiiiroidca, refers to their wiiggling 
serpent-like movements. The arms of the 
ordinary starfish arc merely continuations of the 
central disk into which glandular prolonga- 
tions of the stomach extend. Britt lestars also 
pos.sess radiating arms, but these arc narrow and 
serpentine, sharply marked otT from the disk and 
without digestive pouches. 

In brittlcstars the arnbulacral grooves have 
been converted into closed canals lying buried In 
the body wall protected by calcareous plates. 
At the sides of the plates project slender tube 
feel, which, being devoid of suckers, are of little 



IlKrri'LliiS'l AR. A, outline of OphiuKlyp^a 
lucertosa. B, central disk, aboral .surface. G, 
the disk, oral surface, showing; mouth : a, arm\; 

d, disk ; m, mouth. \ 

Parker Ifuwvt'U , 

use m climbing. The brittlesiar uses its mobile 
arms for moving about, but independently of 
the action of the tube feet. One arm is ex- 
tended m front, while the others row the animals 
along over any surface by series of spasmodic 
movements. Spines on the arms help to get a 
purchase on stones and other objects. It some- 
times captures its prey by coiling an arm around 
It and forcing it into the mouth. The thin, 
soft epidermis of the stariish is vestigial in the 
brittlesiar, and in its place is a strong circle 
which defies laceration. 

Other features serve to render (he Ophiuroidca 
distinct from the Astcroidca. The alimentary 
canal is a mere bag, which cannot be protruded 
through the mouth, and this opening is armed 
with sharp spines that .serve as teeth. Opfiio- 
thnx the commonest brillleslar, feeds 

on microscopic sea plants and on decaying 
matter occurring in the mud on which it lives ; 
it .shovels sand and mud into its mouth with the 
first tube feet on each arm, These tube feel 
are continually active, throwing food into the 
mouth and sweeping away undigested materials 
from It. The egg of the ophiiiroid develops into 
a larva totally dissimilar from the parent and 
diflerent from the bipinnaria of the starfish. 
It has long slender arms supported by fine 
calcareous rods and clothed with fine cilia, 
and bears a closer resemblance to the larva 
of the sea-urchin. 
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AN ordinary or regular sca-urchin is of 
spherical form and covered with spines. 
Hidden in the spines, near the lower pole 
of the body, is a small mouth surrounded by 
soft skin, and at the upper pole is the anus. 
The spines are attached by ball and socket 
joints and muscles to calcareous plates in the 
skm, arranged very regularly in 20 rows or 
meridians, and disposed m 10 double sets. 
Five of these sets are perforated by mjnute 
pores, through which the tube feet project. 
The sucker-like action of the tube feet is greatly 
enhanced in sea-urchins, which can cling to a 
surface so strongly that if one attempts to 
pull the animal away, the lube feet may break 
lather than release their hold. The spines also 
assist in holding the animal in rock crevices. 


arrangement, when dissected, looks remarkably 
like an antique lantern, and is known as 
“ Aristotle's lantern." 

In a starfish or a brilllestar, tube feel are 
confined to the lower or amhuktcrnl surface of 
the body, which is no more extensive than the 
opposite or adanihulacral one. In the spherical 
sea-urchin, as also in the sausage-shaped sea- 
cucumber, the body is compact and almost 
completely covered with tube feet. In other 
words, the ambulacral surface has been de- 
veloped extensively with great reduction of the 
adanihulacral surface, on which is the anus. 
The form of the sea-urchin can be obtained 
from the starfish form by coalescence of the 
arms with the disk, and by the great develop- 
ment of their lower surfaces. 


which is necessary for a shore-living 
animal living on a coast subject to 
wave action. In some tropical species 
of .sea-urchin the spines serve as 
weapons, and can infiict poisonous 
wounds. Many of the spines of the 
ordinary sca-urchin arc modified into 
minute pincers or pedicellariac, wMth 
three jaws instead of the two of the 
starfish. 

The pedicellariac of the sea-urchin 
aie of scvcial kinds. Some arc 
" snappers," which sci/e and kill 
minute creatures attempting to settle 
on the skin (indactyl type) ; others 
are “ cleaners," which sweep away 
sandy particles that fall on the body 
(trifoliate type) ; many have bulbous 
heads and are armed wfilh poison 
glands for use in defence (gemnuform 
type) ; one type, the ophiocephalous, 
has jaws resembling the head of the 
snake, fringed with teeth, which hold 
the prey until the tube feet can convey 
It to the mouth. 



SKA-DRCHIN. 1. Psammi'cliiiuis niiliaris from oral side, 
about natural si/e : a, ambulaeruni ; b, interambulairruin ; 


c, gill ; d, peristome. 2. Dried shell ; the spinc.s, pedicel- 


f ood and Feet of Sea-urchin 

The regular urchin commonly 
browses upon seaweed and feeds on 
small organisms attached thereto, and 
to cope with these a complicated 
biting mechanism has been developed. 
This consists of five V-shaped jaws, 
each carrying a long, pointed tooth 
that grows continuously, like the 
front teeth of the rabbit, and 
numerous plates for the attachment 
of masticatory muscles The entire 


lariac, und tube Tcct have been removed ; a, amis ; b, 
leathery .skin around anus ; c, madreporic plate ; il, 
ambulacrum ; e, pores through which tube feet protrude ; 
r, genital plate with genital pore ; g, ocular plate ; h, line 
of junction of ambulacral and interambiilacrnl plates ; j, 
base of spine. 3. Part of shell removed to show alimentary 
canal : a, anipiillae at base of tube feet ; b, dorsal blood 
vessel ; c, ventral blood vessel ; d, rectum ; e, blood ring ; 
f> Jaw ; g, lantern of Aristotle (displaced) ; li, mouth, sur- 
rounded by live teeth (j) ; k, arch ; I, oesophagus, colled 
intestine and rectum ; m, siphon ; n, fold of peritoneum 
supporting genital rachis ; o, ovaries with oviducts. 4. 
Pediccllariae ; A, trifoliate ; II, ophiocephalous ; C, 
trldactyl ; D, genimiform. 

r>.*wr Borradal/e, Potts, Fastharr. A Saumhr'i, " The Invei tehfata," 
i'amhtidgf Iruver^uv Press 
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So-called irregular sea-urchins are of a 
more specialised nature than regular urchins. 
One type of irregular urchin, the cake-urchin, 
has a centrally situated mouth and a much 
flattened body. These forms live at or near the 
surface of sandy expanses, and walk on numerous 
tube feet like the ordinary urchin. Aristotle's 
lantern is present in a modified condition, 
and the teeth are used for shovelling sand and 
mud into the mouth. Another type of irregular 
urchin is the heart-urchin, in which both mouth 
and anus are eccentrically placed. These 
animals dwell buried in sand or mud, through 
which they move, not by means of tube feet 
but by ploughing with much curved and modified 
spines. Aristotle's lantern is not present ; 
feeding is by means of special, long tube feet 
which collect sand containing food organisms 
and convey it to short and stout tube feet 
which push it into the mouth. 

Sca-cueiimbers 

These creatures are elongated, tough-skinned, 
and not unlike a cucumber in form. They crawl 
on the sea-floor or burrow in its deposits, and 
are the most muscular of all echinoderms. 
The mouth is at one end of the animal, and is 
surrounded by short blunt tentacles, really 
modified tube feet, which serve to shovel 
mud into the food canal. The skin contains 
peculiar plates of characteristic forms, resemb- 
ling anchors and wheels. 

The body is five-sided, and the lube feet arc 
generally arranged 
m five double rows, 
one along each side 
of the body, though 
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SKA-CUCIJMBKR. 1 . Entire uninuil Keen from 
ventral surface. 2. Internal organs as seen when 
hod > -wall is divided along middle of dorsal sur- 
face ; a, genital aperture ; b, genital duct ; c, 
madrcporic canal ; d, gonad ; e and m, intestine ; 
f and I, respiratory trees ; g, circular layer of 
muscle ; li, longitudinal band of muscle ; J, 
cloaca ; k, Cuvicrian organs ; n, stomach ; o. 
Pollan vesicle ; p, ring strand of haemal system ; 

II, ring-vessel of ambulacra system. 

/‘iwn Parker A Hasvvell, “ Textbook of Zoology^' 
Macmillan Co 





KEAl HUt-S I All \Nn SKA-LILY. A. Anle- 
don ; side-view of the free-living iidmlt animal. 

B and C'. Diagrams of larvae (B, aiirieiihiria ; C, 
crinoid lar>a) ; a, mouth ; h, eiliated bands ; c, 
anus ; d, stomach. D. a sea -lily, rhi/ocriniis : 
it has a jointed stalk with branching cirri by which 
it is rooted lo the sea-floor. 

/i.mr Pm kt r (V lliiwvcll, " Ifxrhitok of /tnifnvx," 
MtnnuUan . <nu/ H(trrit(liillr, rfi . “ I Itr iDVcmln tiKi," 

C'fin/hiiilut Uiin'et\U\ 

they arc often scattered irregularly, and maybe 
absent. In some forms which creep on the 
sca-floor there may be a well-marked distinction 
between upper and lower surfaces, the creeping 
surface comprising three of the five sides of 
the body. These sides correspond to the 
ambulacral and adambulacral areas of the sea- 
urchin, so that the sca-cucurnber m its natural 
position conforms to a sea-urchin laid on its 
.side. There is a water vascular system essen- 
tially like that of a starfish or sca-urchin. 
though instead of a madreporite opening to the 
exterior, there is an opening to the main 
coclonic cavity. A nerve-ring surrounds the 
mouth and gives off five radial nerves, which 
pass along the ambuJi^ra. 

The alimentary caiTal is a cylindrical tube, 
which forms coils within the coelom and ter- 
minates near the end of the animal farthest from 
the mouth in a relatively wide chamber, the 
cloaca. A pair of remarkable organs open into 
the cloaca. These are tree-like and have the 
name “ respiratory trees.” Each starts behind 
as a tubular stem but becomes branched in an 
elaborate manner, some of the branches reaching 
almost to the front end of the animal. These 
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ramifications end in minute vesicles, through the 
walls of which sea water, filling the trees, passes 
into the coelom. The stream which passes into 
the body of the animal in this way conveys 
oxygen to the coelomic fluid, and so to the 
organs. In some members of the Holothuiodea 
the main branches of the respiratory trees 
have been transformed into filamentous tubes, 
the Cuvierian organs, which secrete a sticky 
substance that swells up in sea water and 
forms long silky threads. The irritated animal 
contracts its body muscles violently, and the 
pressure set up in the fluid-filled coelomic 
cavity tears the cloaca and expels the Cuvierian 
organs, as also sometimes the entire alimentary 
canal. If the cause of irritation is an enemy, 
this is entangled by the adhesive threads. 
Animals which have discharged their food canals 
immediately set about the task of re-forming 
(regenerating) a new one. 

The sea-cucumber. like the starfish and 
sea-urchin, is either male or female. Harly 
development leads to the formation of a free- 
swimming larva, auricukiria. 

Sca-lilies 

These are creatures of the deep sea, once 
numerous and flourishing but now compara- 


tively rare, and obtained only by dredging the 
depths of ocean. They are attached by a long 
jointed stalk, which bears circlets of sensitive 
feelers and which ends in a cup. The mouth is 
in the centre of the cup and is directed upwards, 
not downwards towards the substratum as in 
all other types of echinoderms. Radiating from 
the margin of the cup are five branching arms of 
feathery appearance. These arc grooved above, 
the grooves uniting and converging towards the 
mouth. The grooves are traps for the fine 
organisms living near the sea-lily, for they bear 
innumerable fine cilia, which sweep currents 
towards the mouth. 

Feather-stars 

The British feather-star, Antedon, is a crinoid 
which has become free living, though it passes 
through an attached stage during its develop- 
ment. When adult, a ring of jointed projections 
of the aboral surface enable it to cling to objects, 
but it can swim by waving the feathery arms 
(see diagram on opposite page). 

Feeding is ciliary, as in the sea-lilies. The 
egg of Antedon hatches as a minute ciliated 
larva, which settles and grows into a stalked 
larva resembling a miniature sea-lily. The 
upper part breaks off as the adull Antedon. 


LESSON 20 

Poor Relations of the Vertebrates 


V RRTEBRATES, Of backboncd animals, are 
distinguished by three important char- 
acteristics ; (I) the sides of the throat 
are perforated by slits, called gill slits, or 
visceral clefts ; (2) the nervous system is a 

hollow lube, lying towards the back, or upper 
surface of the animal (the dorsal side) ; (3) a 
longitudinal supporting rod, the notochord, 
lies immediately below the nerve cord, and in 
most vertebrates forms the basis of the back- 
bone. These characteristics arc not necessarily 
seen in adult vertebrates, but they occur at some 
lime during the life history of the individual. 

If these characters arc taken severally as 
criteria of relationship, the Vertebrata, or, as 
they arc better called, the Chordata, include not 
only fishes, amphibians, reptiles, birds, and 
mammals, but also three less familiar classes, 
collectively called the Protochordata. These 
are ; (1) Hemichordata ; (2) Urochordala or 
Tunicata ; (3) Ccphalochordata. 

Acom-worm 

The best-known member of the Hemichordata 
is the acorn-worm, Balanoglossus, a burrowing 
worm-like creature found in the sea. The 
acorn-worms owe their name to the shape of 
the most anterior of the three regions of the 
body. The only clear chordate character of 


these animals is the presence of gill slits opening 
from the front region of the gut (the pharynx) ; 
only a small part of the nervous system forms a 
dorsal tube, the rest being a diffuse layer of 
nerve cells and fibre bundles beneath the 
epidermis. There is no definite notochord (a 
stiff skeleton would interfere with the burrowing 
movements of the animal), though a short rod- 
likc projection from the gut, anteriorly, has 
sometimes been homologiscd with the noto- 
chord : this structure has given the class its 
name of Hemichordata, but as it does not 
underlie the short tubular nerve cord, the 
structure is probably not a true notochord. 

Certain other hemichordates, such as Cepha- 
hdiscus, are small, tube-living, colonial forms, 
occurring in deep seas. They arc of interest 
chiefly because the tubes of certain fossils, the 
Graptoiites, are closely similar in construction, 
which indicates that this group was much more 
extensive and common in the early Palaeozoic 
than it is now. 

Ascidians or Sea-squirts 

These animals of the class Urochordata are 
common objects — not easily recognized as 
animals, however — attached to rocks and weeds 
on the seashore. The bag-like body is enclosed 
in a covering or test of tunicine^ a secreted 
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substance chemically related to Ihc cellulose of 
plants. The animal is normally distended with 
water, but contracts when touched by emitting 
two fine jets of water from small apertures near 
its upper end. One of these openings leads 
into the first part of the food canal, which is 
modified for breathing and feeding purposes : 
numerous small perforations (derived from gill 
clefts) conduct water through the pharynx into 
a cavity overlying it, and thence to the exterior, 
through the second opening seen outside the 
animal’s body. The water current conveys 
oxygen and small organisms into the pharynx, 
oxygen being absorbed by the blood, while the 
organisms are trapped in mucus and swept along 
into the digestive part of the food canal. 

The circulation of the blood is of interest in 
that the heart periodically reverses its beat, 
driving blood in the opposite direction. By 
means of this reversal of hearl-bcai blood is 
passed alternately to the gills, as in fishes, and 
to the viscera. 

Ascidian Development 

The fertilized egg of the ascidian develops 
into a peculiar tailed larva with a notochord 
which extends throughout the tail region, but 
is absent from the body ; hence the name 
Urochordata. Near the upper side of the 
ascidian tadpole's body is a tubular nerve cord, 
and there arc two gill clefts. After a short, 
free-swimming life, however, these chordatc 
characteristics are lost during the course of 
swift changes constituting a metamorphosis. 
The tail, N^ith its nerve cord and notochord, is 
absorbed completely, only a single ganglion 
persisting as the adult nervous system. The 
gill slits become multiplied in number as the 
pharynx rapidly increases in size. In short, the 
larva becomes transformed so completely that 
evert' the expert would be hard pressed to 
classify the adult if he knew nothing of its 
previous history. 

Some sea-squirts are able to reproduce 
ascxiially by budding, leading to the formation 
of colonics of zooids in more or less close con- 
nection. Other Urochordata arc not sessile 
but transparent animals living in the surface 
waters of warm seas. 

The Lancelct 

This animal, known to zoologists as Bran- 
chiostonw and also as Amphioxus is the com- 
monest member of the Cephalochordata, a class 
of chordates in which the notochord extends 
through the length of the body and into the 
head region, and persists throughout life. It 
is a small fish-like creature about two inches 
long found burrowing in sand or line gravel 
not far from the sea-shore. The elongated body 
is compressed from side to side and pointed at 
both ends, to which fact it owes the name 


Amphioxus. When feeding, the animal lies 
buried in sand in a vertical position, with only 
the lip of its body protruding. Water is 
drawn into the bell-shaped, jawicss mouth by 
the action of cilia on the pharynx wall, and is 
expelled through numerous gill slits into a 
cavity surrounding the pharynx, the atrium, 
which opens to the exterior farther back on the 
body. This water current conveys minute 
particles of food to be trapped in the pharynx, 
and also serves as a respiratory current. The 
notochord of Amphioxus extends throughout 
the length of the body, and above it lies a tubu- 
lar nerve cord of simple form. Movement is 
brought about by the contractions of blocks 
of muscles arranged alternately on cither side 
of the notochord ; the animal swims with 
stiff undulatory motions. The blood system 
consists in a series of vessels distributed roupd 
the body, and is interesting in that the bloiod 
is propelled forwards ventrally (below the g^it) 
to the gills, and passes back dorsally, Just as\in 
the fishes and other vertebrates ; in the anne- 
lids and arthropods the blood is passii*^ 
forwards, dorsally. 

Neoteny 

During its development Amphioxus passes 
through a free-swimming larval phase which is 
markedly asymmetrical. The mouth first 
appears on the left side, while the gill slits of 
the eventual left side fust appear on the right. 
This fact, and the structure of the pharynx and 
atrium, and the mode of feeding, have led 
many authorities to postulate a close relation- 
ship between the Cephalochordata and the 
Urochordata, the former not reaching the 
same stage of sessile adaptation as the sea- 
squirts. Amphioxus is very like a large and 
muscular sea-squirt larva, except for the greater 
length of the notochord ; it is also, except in 
the possession of so many gill slits and the 
atrium, fish-Iike. This suggests that not only 
Amphioxus but also the veitebrates may have 
arisen from sea-squirts in which the larval 
characters persisted to sexual maturity, and 
the metamorphosis to a sessile form was sup- 
pressed. 

Such a process, the development of new 
forms from the young stages of ancestral 
forms, is called neoteny, and appears to have 
been of importance in the evolution of several 
groups. Certain myriaptnls, for instance, start 
life with legs on only three segments, adding 
the rest as they grow ; this suggests that the 
insects may have arisen from similar forms 
which took to breeding at the stage with only 
three pairs of legs, and never developed any 
more posterior legs. Not only the vertebrates 
as a whole but several groups within the 
vertebrates appear to be neotenous ; one of the 
best examples is the human species. 
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General Characters and Classification of the 
Craniate Vertebrates 


A ,l chordatcs other than the Protochordata 
can be grouped as Craniata, because the 
front end of the body is differentiated 
as a head, containing the brain and the organs 
of special sense. The craniates are the verte- 
brates proper, for in most forms the notochord, 
present in the embryo, is strengthened, and 
usually obliterated, by the development round 
it of the elements of the backbone, the vertebrae. 
The notochord extends anteriorly about half- 
way under the brain, not to the extreme front 
end. The craniates have visceral clefts, which 
persist into the adult stages only in the primarily 
acjLialic classes, where tliey form the gills. 

The Craniata must be separated into two 
great divisions according to whether they do 
or do not possess jaws around the mouth. All 
vertebrates with jaws (which includes nearly 
all the living forms) are grouped as the Gnatho- 
stomata ; the remainder are without jaws and 
therefore are called the Agnatha. The earliest 
vertebrates known were jawless, but to-day 
the gioLip survives only as the specialised 
lampreys and hags. Adult Agnatha also dilfcr 
from the gnathoslomcs in the nature of their 
gills, which will be considered later. 

Structural Features in Common 

The further classification of the Agnatha is 
complicated by the fact that most of them are 
fossil ; and it will be left until the next l^esson. 
The gnathoslomcs are divided into nine classes ; 
one of these contains only certain extinct fish, 
the Aphclohyoidca. There arc three classes of 
lishes with surviving representatives, though 
of very unequal numbers. The remaining 
four classes are ictrapods, with two pairs of 
terrestrial-type limbs instead of fins, and are 
the Amphibia, Reptilia, Aves, and Mammalia. 

Though they may be superficially very unlike, 
all the craniates have certain structural features 
in common. The muscles on either side of the 
vertebral column are segmental, as in Amphioxus\ 
though this arrangement is obscured in the 
adult birds and mammals, it is present in their 
embryos, and impo.scs a segmental plan on the 
vertebral column and on the nerves arising from 
the brain and spinal cord. The segmental 
arrangement of the muscles is an adaptation for 
producing sinusoidal movements of the body, 
which is the primitive vertebrate method of 
swimming. The segmentation extends into the 
head, but becomes obscured by the develop- 
ment of jaws and of the ears, so that it can be 
traced only by cmbryological studies, and by 
the comparison of different types. 


The blood of vertebrates contains a respira^ 
tory pigment, which enables it to carry more 
oxygen than could be contained in solution by 
a simple fluid ; this pigment, haemoglobin, is 
contained in special cells, the red corpuscles or 
erythrocytes. A few invertebrates also possess 
haemoglobin, but never in corpuscles. The 
blood circulates in the body within special 
vessels, the arteries and veins, being propelled 
by the action of a muscular heart. The blood 
passes forwards from the heart vent rally, as in 
Amphioxus. In hshes it goes first to the gills 
for oxygenation, and is then distributed to all 
parts of the body by arteries, being brought 
back to (he heart by veins. In those vertebrates 
which oxygenate the blood m lungs there arc 
appropriate complications of the circulatory 
system. 

The gut of vertebrates varies in the details 
of its structure, according to the animal and 
the type of diet ; with it arc connected certain 
glands, the largest being the livci. The gut and 
other viscera, or body organs, he in a coelomic 
cavity which is lined throughout by a layer of 
mesodermal epithelium, the peritoneum. The 
viscera are not loose in the coelom but sus- 
pended in It by mesenteries formed of a double 
layer of peritoneum enclosing conned ive tissue, 
blood vessels, and nerves. 'T he chief excretory 
organs, the kidneys, lie beneath the peritoneum 
in the dorsal wall of the coelom. The repro- 
ductive glands, or gonads, arc suspended by 
mesenteries in the coelom ; the germ cells 
originate in the peritoneal layer. That part of 
the body lying behind the coelomic cavity, and 
therefore not containing viscera, is the tail. 
The anus and reproductive and excretory ducts 
open close together in front of the tail, often 
into a common chamber, the cloaca. 

Central Nervous System 

The skeleton forms a system of rigid supports 
to resist the pull of the muscles, and also pro- 
tects the brain and spinal cord, the central 
nervous system. The skeleton first appears in 
the embryo as gristle or cartilage, but in most 
vertebrates the major pari of this is later con- 
verted into bone. The skull consists of a box 
covering the brain, joined to the olfactory and 
otic capsules, elements covering the organs 
of smell and hearing respectively. The eyes lie 
in cups at the sides of the skull, while beneath 
it is a series of visceral arches, the skeletal sup- 
ports of the wall of the pharynx, situated 
between the visceral clefts. There would be 
ten visceral arches in a complete scries, but no 
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living animal possesses the whole set ; in some being situated on or among the viscera, 
gnathostomes the anterior arches arc modified but most neurones are in the brain and spinal 

as jaws and other structures, and the posterior cord, and it is here that their organization is 

ones are lost in the tetrapods. most complicated. 

The central nervous system arises as a plate The vertebrates are of interest not only 
of ectoderm on the back of the young embryo, because they include the human species but 

which rolls up and sinks in to form a tube above because, having hard skeletons and being rela- 

the notochord, expanded at the anterior end, lively large, they fossilise well, and so provide 

which forms the brain. The walls of the tube more coherent evidence of the evolution of the 

are much thickened by the multiplication of group than do most invertebrates. It is true 

nerve cells, or neurones, but the cavity persists that there are still many tantalising gaps in the 

us the ventricles of the brain and a narrow canal fossil record, but year by year these are lessened 

down the spinal cord. Certain of the neurones as new material is discovered and interpreted, 

have very long projections, the nerve fibres. Furthermore, since the Devonian period, verte- 

which connect the various parts of the central brates have been the dominant animals in 
nervous system and also connect the central most habitats, this supremacy being due to 

nervous system with the muscles and with the their activity, general adaptability to environ- 

senSory organs of the body. The mode of mcnl, and size. 

action of the nervous system is explained in The Lessons that follow survey the vertc- 
Ihc Course on Physiology (VoK 2). Neurones brates living to-day, with some mention pf 
are not confined to the central nervous system, their ancestors that arc now extinct. 

LESSON 22 

Lampreys and Ancient Fishes 

“ TpiSH " is a general term which can be to the body of a fish, while the armed tongue 
^ applied to any primarily aquatic verte- rasps off flesh to serve as food. The organ 
brale breathing by gills, and so can of smell has only a single nostril, which is on 
describe the Agnatha as well as the water-living top of the head immediately in front of an area 
classes of gnathostomes. The nature of the gills of transparent skin ; this is a vesligial third 
in surviving Agnatha and, as far as is known, eye, the pineal organ. The paired functional 
in the fossil forms as well, is different from eyes lie at the sides of the head, and lack eyelids, 
that in the jawed vertebrates. In the latter a but are covered by a transparent protective 
respiratory current over the gills is produced covering of skin. Seven pairs of small aper- 
by pumping movements of the whole pharynx, lures situated at the sides of the head (the first 
but in the Agnatha, the respiratory surface lines being close behind the eyes) are the gdl clefts, 
muscular pouches opening from the pharynx, and the region in which they occur is the 
and also to the exterior ; the respiratory branchial region. When fixed to a stone, the 
current is produced by pumping movements of lamprey cannot take water in at the mouth, as 
the walls of the pouches, not of the actual does a jawed fish, but pumps water into and out 
pharynx. of the gill apertures by muscular action. 

Lampreys have an interesting larva germ, the 
Ecl-like Lampreys ammocoete, which feeds very much like the 

Lampreys and hags (class Cyclostomala) are adult lancelel. The endostyle, an organ opening 

cel-like creatures with a jawicss sucking mouth, on the floor of the pharynx and also found in 

a single organ of smell, and no paired append- Amphioxus, secretes mucus in which food 
ages or fins. There are three British species of organisms caught up in the respiratory stream 
lamprey. The sea-lamprey, Petromyzon mar- are entangled and passed into the food canal. 

inus^ attains a length of over one yard ; the The buccal funnel is not yet formed, and the 

brook lamprey, Lampetra plaueri, is a small rudimentary eyes lie under the skin. Ammo- 
form confined to fresh water, while its relative coetes live in mud, tail upwards and there arc 
L. fluviatiUs, the river lamprey, lives in the sea light-sensitive organs in the tail. If these are 
when adult but migrates into fresh water to stimulated, the ammocoeta wriggles and either 
breed. A lamprey has a cylindrical head and moves away or buries itself further, 
trunk and a tail which is flattened from side to 
■side. In front of and below the head is a basin- Marine Hags 

like hollow, the mouth (buccal) funnel, with The hags are marine forms which, like the 
horny teeth. At the bottom of the funnel is lampreys, are predatory on fish ; their habit 
a horny “ tongue," also carrying sharp teeth, of eating their way into the body of the victim 
and a relatively small mouth. The mouth acts has given rise to the idea that they are parasites, 
like a sucker, enabling the lamprey to fix itself but this is not really so. 



The earliest fishes known 
in any detail arc found in 
Silurian and Devonian 
rocks, and are for the most 
part Clumsy, bottom-living 
forms with a heavy armour- 
ing of bony plates. Broken 
pieces of similar bony 
plates are found in certain 
Ordovician rocks, the 
earliest traces of vertebrates 
which have been found. 

These fish, of the class 
Ostracodermi, are without 
jaws. They probably fed 
on mud, as the larval lam- 
preys do to-day. The head 
was covered by an almost 
continuous sheet of bone, 
the rest of the body was 
heavily scaled, and there 
was a single pair of scaly 
fins just behind the head in 
some forms, though not in 
others. It appears that the gills were pouched. 
These lishes, and all the other earliest fishes, 
lived in fresh water, a fact which might be 
deduced, without the fossil evidence, by the 
structure of the kidneys in vcrlcbiales, which 
besides being the organs of nitrogenous excretion 
are admirably formed for bailing water out of 
the body. The problems of osmotic regulation 
alfcet a metazoan animal living in fresh water 
just as they do a protozoan. 

Aphetohyoidoa 

Olliei fish found mostly in Devonian rocks 
are of interest in that they show a condition of 
the jaws intermediate between the other 
gnathoslomcs and the Agnatha. These fish 
belong to the class Aphetohyoidea, sometimes 
called Placodcrmi owing to the heavy bony 
armour of some forms. Many of these fishes 
looked superticially like modern fishes, and had 
characteristic spiny fins. They had jaws, but 
whereas in all other gnathostomes the visceral 
arch immediately behind the jaws (the hyoid 
arch) either supports the jaws or is part of the 
car apparatus, in the Aphetohyoidea the hyoid 
arch was an ordinary gill arch like the ones 
behind it. Such fishes represent an early stage 
in gnathostome evolution, and were superseded 
by other fishes with more efficient jaws. The 
last aphetohyoidean, Acantlwdes, lived in 
coal swamps and became extinct in the 
Permian. 

Chrondrichthyes 

The fish of this class are peculiar in that 
they never develop bone, the skeleton 
remaining cartilagenous, sometimes 
strengthened by limy deposits. They are 
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not, strictly speaking, ancient fish, in that they 
first appear in the fossil record in the late 
Devonian, after the other classes of fish were 
already established, but they are con.sidered in 
this Lesson as a matter of convenience. 

The most familiar cartilagenous fishes are 
the sharks and rays, of the sub-class Selachii ; 
members of the other sub-class are rare. The 
class as a whole is sometimes called the 
Elasmobranchii, because the gills are strap- 
like rather than filamentous as in the bony 
fishes. 

Dogfish 

Since their first appearance the selachians 
have been fairly large, predaceous fishes, 
showing little variation in structure, except a 
tendency to become flattened and bottom-living. 
The dogfish, Scyliorhinus, is a small shark. 
The dogfish illustrated shows, at the side of the 
head, five slits, which are the gill slits, not 
covered by a common operculum, though each 
has a flap of skin acting as a valve. Behind the 
eye is another opening, the spiracle, which is all 
that remains of the gill slit in front of the hyoid 
arch ; it is restricted in size because the upper 
skeletal element of the hyoid arch, the liyo~ 
niatulibula, forms a prop between the brain 
case and the back of the jaws. The upper jaw 
IS otherwise attached to the brain case only by 
ligaments, a condition known as a hyostylic jaw 
suspension. The surface of the dogfish's body 
is rough and prickly when stroked from the tail 
towards the head. This is due to the presence 
in the skin of numerous tooth-like elements, 
dermal denticles (sometimes called placoid 
scales). Each denticle consists of two parts, 
a basal plate of bone-like material and a 
superficial spine coated with the substance 
(enamel) which covers the teeth of higher 
animals. The denticles are admirably shown 
in a commercial preparation of .shark skin 
(shagreen). The teeth of the shark are modified 
placoid scales arranged in regular rows in the 
mouth and on the lips. Such teeth are con- 
tinually replaced, as they break off, by younger 
growing teeth within the mouth cavity. The 
teeth and the spines of the scales contain a 
cavity in which blood circulates, carrying food 
materials to the denticles. 

The dogfish’s body is streamlined and well 
adapted to active swimming. The paired 
pectoral fins lie close behind the head. They 
correspond to the fore-limbs of higher types. 



DOGFISH (Scyliorhinus canicula) : a, lower lobe of 
caudal fin ; b, right pelvic fin. 

From Borradaile, “ Manual of Elementary Zoology, Oxjord 
University Press, II odder di Stoughton 
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RIVER LAMPREY. 
Ventral view of the 
head of Lampetra 
fluviatili^i : a, eye ; 
b, teeth of buccal 
funnel ; c, buccal 
funnel ; d, papillae ; 
e, mouth ; f, longue. 

Ftnni Park & Haswcll, 
''7c\thook oj Zoitltniy" 
' Mui ntiltan 
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The hinder paired fins, pcivics, which arc the 
homologues of the hind limbs of land animals, 
are smaller and lie just in front of the cloaca, 
the common opening of the gut and excretory 
and reproductive ducts. In males they are 
united in the middle line and bear each a 
grooved rod, the claspcr, a copulatory organ. 
Two single (ins lie on the back, these being the 
fore and hind dorsal Jnis ; one lies on the under 
side, the antd fui, and another follows the out- 
line of the tail. T his last, the caudal fui, has 
two lobes, and the tip of the tail passes jnto the 
upper lobe. Such a fin is dilferent from that of 
the bony fish, and is given the name hcicrocercal. 

When a Fish Swims 

The heteroccrcal type of tail is a primitive 
character in fishes, and occurs in all the groups 
of caily fish ; it has certain disadvantages 
(explained below) and becomes modified to a 
symmetrical lin in most modern fish. The 
illustration shows a surviving hctcroccrcal tail, 
of a sturgeon, and one of the types of sym- 
metrical tail (I he homoccrcal) which has been 
derived from the more primitive type. 

WheTn a fish swims, successive contractions of 
the segmental muscle-blocks throw the body 
into a series of sinusoidal waves which pass 
down the body from head to tail. As each 
part of the flank moves, it meets the resistance 
of the water at an angle to the antcrio-posterior 
axis, and the result is that the fish moves 
forward, in the same way that a boat moves 
forward when propelled by a scull over the 
stern. The wave motion of the body is best seen 
in long and narrow fish like cels ; but the principle 
is the same in all fishes, with a few exceptions 
where the fins have taken over the swimming 
functions. In normal fishes the fins act as 
stabilisers to prevent rolling or pitching, and 
arc used in braking and steering. 

The heteroccrcal tail, with a fin lobe below the 
upturned axis of the body, is so shaped that 



PLACOID SCALES. A, portion of the skin 
of the dogfish as seen under a lens ; B, a 
single scale removed from the skin ; C, the 
.same in section (diagrammatic) ; a, enamel ; 
h, base of the scale ; c, the same in section ; 
d, dentine ; c, pulp cavity. 

fVowi BurtadaUe, " Elementary Zoology ” 



C AIJOAL MNS, Diagrams showing structure 
of caudal fins : A (heteroccrcal), sturgeon 
Acipenser sp.) ; B (homocercal), haddock 
(Cadus aeglefinus). 

rn)ni Nounnn, “ Ifntnrv of Frne\t Betvi, Ltd 

during swimming the action of the fin tends to 
push the head of the fish downwards. In 
sharks this tendency is counteracted by the 
elevating action of the large and flat pectoral 
fins, which arc held below the body at an angle 
to the horizontal and lend to lift the front end 
of the fish upwards. The actions of the tail fib 
and pectoral fins therefore balance each other 
and the fish swims level in the water. A sym\ 
metrical tail does not alTcct the angle of the lisli, 
in the water, so where there is a homoccrcal (or 
other symmetrical) tail, the pectoral fins arc not 
needed in maintaining a level course and can be 
better used for other purposes ; all the fastest 
swimming fish have homocercal tails. The 
sircamlining of the body-shape reduces to a 
minimum the resistance ofl’ered by the water to 
forw'ard progression. 

Rays and Skates 

I'hc selachians have no air-filled swim 
bladder, as have most bony fish, and their 
specific gravity is theiefoie greater than that 
of water. When such a fish stops swimming, 
It sinks. In these circumstances it is not 
surprising that there should be a great tlevclop- 
mcnl of bottom-living forms among the 
selachians, many of which have become 
flattened. A familiar example is the ray, 
which is a food-fish ol' economic importance. 
The skate is a species of ray, Raia balls. The 
tail is thin, the bulk of the rhomboidal body 
consisting of the expanded pectoral fins ; it is 
the fins which arc eaten. Swimming is by 
undulatory movements of the fins, not of the 
body axis. In spile of their bottom-living 
habits, rays can be quite active and can catch 
fish as well as eating the invertebrates to which 
their flattened, crushing teetb seem best adapted. 

When a ray is resting on the bottom, the 
mouthy being on the lower surface, is not 
favourably placed for taking in water needed in 
respiration. Accordingly, water enters the 
pharynx by way of the spiracle, which is more 
suitably placed on top of the head, leaving the 
pharynx through the gill slits located on the 
lower surface of the head near the mouth. The 
spiracle is more important in rays than in 
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dogfish, which are better able to draw water into 
the mouth. The electric ray. Torpedo, which 
is sometimes caught off the British coasts, is 
capable of giving a powerful electric shock if 
handled ; it stuns its prey by this means, as 
well as using it in defence. The electricity is 
produced in a pair of electric organs near the 
head, which are formed of modilied muscles. 
Ordinary rays also have electric organs, m the 
tail, but not powerful enough to shock a man 
handling them. 

With a few exceptions, all selachians, fossil 
or living, are marine ; indeed, the group is 
specially adapted in a curious way to life in the 
sea. The early fishes were fiesh-watcr forms, 
and would therefore have to combat the con- 
tinual entry of water into their bodies. The 
osmotic pressure of the blood of most fish is 
about half that of sea water, so that a fish in the 
sea has another problem, that of preventing 
water loss from the body. The selachians 
have solved this problem in a unique manner ; 
counting only the salts in it, their blood has 
about the same concentration as that of other 
fish, but in addition to the .salts, .selachian 
blood contains urea in such a quantity as to 
bring the total osmotic prcssuic up to that of 
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sea water. Urea is a product of nitrogenous 
excretion, normally excreted by the kidneys, 
and such a blood-concentration of urea as is 
normal to a selachian would be toxic to any 
other vertebrate. The urea is reabsorbed in 
the selachian kidneys and there is a mechanism 
for the adjustment of the amount absorbed so 
as to maintain the blood osmotic pressure equal 
to that of the surrounding sea watci. Some 
.selachians enter fresh water (perhaps 50 species 
out of some 5,000 living forms) and arc able to 
lower the level of blood uica when they do so. 

“ Mermaids’ Purses” 

The eggs of elasmobranchs conlain large 
reserves of food yolk used by the developing 
embryo, and are enclosed in horny pillow- 
shaped cases known as “ mermaids’ purses.” 
frach corner of the case has cither a short horn 
or a cluster of twisted threads projecting from 
it. These serve to lix the egg-case lirmly in 
crevices or attach them to seaweeds iiniil the 
young animal hatches out, which is a matter 
of several months, fhe young, on hatching, 
resembles its parents and soon begins to 
feed. Viviparitv, or live birth, is quite common 
among the selachians. 
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T wo cla.‘'’scs of fish, wliich are now\ada>s of 
very unequal imporlance, remain for 
consideration. One, the Actinoplcrygii 
(the ray finned fish), is represented to-day bysomc 
twenty thousand species of the oider Teleostei, 
the familiar bony fishes, and by a few' archaic 
survivors such as the sturgeons. The other 
class, the Choanichihyes (li.sh which ha\c an 
internal nostril) has two oiders ; one, with only 
a single rare survivoi, gave rise to the Amph.bia 
in the Devonian age ; this is the ordei 
Crossoplerygil The othci order, the Dipnoi, 
survives as three genera of lung-fish. 

Ihe early members of both classes looked 
very similar, having hcteiocercal tails and a 
covering of heavy, shiny scales. The detailed 
slruclure of the scales was not the same in the 
two classes, though both had a bony base and a 
superficial covering of inoigamc maieiial re- 
sembling the enamel of teeth, though it was not 
actually enamel. Later forms in both classes 
have lighter scales which retain only a bony 
layer. 

During Drought 

It is probable that in the Devonian age all 
these bony fishes possessed paired lungs which 
they could use as an accessory breathing 
apparatus, just as the Dipnoi to-day breathe 
aquatically by gills when the water is well 
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aerated, but can breathe atmospheric air in the 
lungs if the water become stagnant. Areas of 
the north of Scotland, wheie these fishes are 
found, show evidence of having been, in the 
Devonian, a tropical, swampy region such as 
the lung-fishes inhabit to-day louring a 
drought, fishes w'ith lungs might be able to 
survive by wriggling across land to find other 
bodies of water, and this was probably the 



RFS'l'ORA’I IONS ol (A) a iirimifivc 
actinoplerygian. ivith one dorsal tin and the 
paired tins wilhoiil muscular bases , (Ri a 
crossopterygian. ivith wo dorsal fins and 
paired limbs which are muscular lolies Uoili 
are Palaeozoic Note that both have a 
lieierocercal tail. 

From J F. I^'ornutn, " A of Fishes," 

Uenn, Lid 
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DIPNOI. A, African rnud-fish (Protopterus); 

B, Sourh American lung-lish (Lcpldosircn); 

C, Ausiralian lung-fish (Kpicerutodus). 

f'tont J R, Nornmn, “ A Ihstory of fhhes** Ernest 
lit’/in, I id, 

stimulus which led to the Iransformiition of the 
paired fins into limbs, and so of lishes into 
amphibians. 

There is little doubt that in the Devonian the 
amphibians arose from some line of cros- 
soptcrygian fishes, though it i.s not certain 
which line. The crossoptcrygians which had 
not become amphibians declined after the 
Devonian, and the only living survivor is of a 
line which left fresh water and took to the sea ; 
this, the Coelacanthint, is known by fossil forms 
fiom the C.'arbonifcrous to the Cretaceous, and 
to-day only by the rare Latinieiia. occurring off 
the cast coasts of Africa. The other order of 
Crossopterygii, the Dipnoi, are found in the 
same deposits as their relations mentioned above, 
and to-day in similar hot and swampy environ- 
ments ; they wcic never an important group, 
but they are extremely well adapted to their 
particular enviionment. 

Lung-fish 

The living Dipnoi arc shown in the accom- 
panying illustration. Epiceratodns is the 
Ihirnett salmon of Oneensland, and occurs 
only in two rivers of that part of 
Australia. It grows to about four 
feet long, and breathes air when the 
water is stagnant, though it cannot 
survive complete dessication. Fro- 
toptcnis and LLpidosiron arc similar 
to one another in appearance and 
in their habitat, which is in swamps, 

Frotoptents widely distributed in 
tropical Africa, and Lcpiduslren in 
the Amazon basin and Paraguay ; 
these forms are able to survive the 
drying out of the swamps by bur- 
rowing in the mud and remaining 
inactive, but breathing air, until the 
water returns. Blood can be sent, 
for oxygenation, either to the gills 
or to the lungs, the anatomical 
arrangement resembling that of 
larval amphibians. 


The Actinopterygii 

This class is divided into three orders, on 
skeletal characters, each order representing a 
grade of organization on the way to becoming 
more efficient fish. Each order shows an 
adaptive radiation, that is, a variety of forms 
develop, adapted to different habitats, and the 
two earlier orders were, in turn, superseded by 
the next order. The oldest, or Palaeoni.sci formes, 
though they first appear in the fossil record 
later than the earliest Choanichthyes, had by 
the end of ihe Devonian become the dominant 
fishes of fresh water and had also begun to live 
in the sea. 

They remained dominant until ousted by 
their own descendants, of the order Holoslei, 
in the Mesozoic. Of the first order, only the 
sturgeons and spoonbills, and the birch ir of 
West Africa {Pulypterus), survive. The Holostei 
were also both fresh-water and marine, but npw 
survive only in two frcsh-waler American genera, 
Lepidostcus, the gar-pike, which retains ffic 
shiny scales, and Aniia, the bow-fin. From tjne 
Cretaceous onwards the Teleostei, descendants 
of the Holostei, radiated rapidly, became very 
numerous, and replaced the older types of fish 

The Air Bladder 

The lungs of ancient fishes arc in the Icicosts 
replaced by a single air bladder ; Folyptcrus 
still has paired lungs. The air bladdci is a 
hydrostatic organ, the po.ssession of which 
enables a fish to adjust its specific gravity (by 
altering the quantity of air in the bladder) to 
equal that of water ; the fish need not then 
expend energy in swimming merely to keep 
afloat. The more primitive teleosls* such as 
the herrings and the common fresh-water fishes 
(the Ostariophyst) such as loach, tench, 
minnows, or catfish, have a duct leading from 
the air bladder to the fore part of the gut, 
and can gulp air through the mouth, or expel 
it, to adjust the pressure in the 
air bladder. The more advanced 
tcleosts, chiefly those which have 
spiny tins (the Acanthopterygii) 
such as perch or wrass or gurnards, 
have lost this duct, and change the 
amount of air in the bladder by 
secretion of gases from the blood 
through special organs in the wall 
of the bladder. 

Certain species of Teleostei lose 
the air bladder altogether ; these 
are cither shore-living (certain 
Blennijs), bottom-living (the flat- 
fish such as plaice and soles), or 
strong swimmers which neverthe- 
less rest on the bottom when 
not swimming, as the common 
mackerel lies at the bottom of 
the English Channel during Ihe 



SAl.MON SCALE. 
Cycloid scale Froin 
large spring-lish ; land 
2 show two years’ 
river life ; 3-5, three 
years’ sea life. 
hrom Not wan, "A Hinory 
of Flshfs " 
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winter. In the latter case, the loss of the air 
bladder is an advantage in freeing the fish from 
the injurious effects of a rapid change of 
pressure as it moves from one depth to another ; 
fishes with an air bladder, if hauled quickly 
from a depth, explode owing to the expansion 
of the gas in the bladder as the water pressure 
lessens. In the Ostariophysi, mentioned above, 
the air bladder also acts as a resonating organ 
for the car, and such fish have excellent hearing. 
The bladder may also be used to produce 
sounds, as it is in some species of catfish 
and in the gurnards. 

The teleosts have homocercal tails ; in the 
more advanced forms the pectoral fins are high 
on the sides of the body while the pelvis fins 
have moved forward under the throat, even 
anterior to the pectorals. This is a device to 
prevent the fish rising in the water when it 
brakes, and so gives greater control of swimming 
movements. Rapid swimming in teleosts is 
eftected by the body muscles just as in a dog- 
fish, but fm movements may be used for slow 
swimming. The scales of teleosts arc usually 
thin, overlapping bony plates embedded in the 
skin : a common shape is the cycloid or 
lounded type shown in page 2074. Some 
fish lose the scales (as do the eels) while others 
develop a stifTcr bony armour as docs the sea- 
horse or its British relative, the pipe-fish. 

Growth of Scales 

Kxammed under the microscope, scales reveal 
the age of a fish. This is because the scales are 
constant in number, and musi grow in order to 
cover the increasing surface of the growing fish. 
Each scale is marked with a number of concen- 
tric rings, resembling the rings of growth shown 
in a cross-scclion of a tree. Like the tree, the 
fish grows more rapidly during one season of the 
year than during another. Spring and summer 
arc limes of plenty and the fish grows more 
rapidly then than at other limes. The scales 
grow with corresponding raprdity. In autumn 
and winter growth slows down and may 
ultimately cease. So also does the growth of 
scales. The result is that close rings (of winter) 
alternate in the scale with wider rings (of 
summer), and a count of the close rings indicates 
how many winters the fish has lived through. 
Age determination can be made also by examin- 
ation of small limy concretions found within the 
ear cavity and used as agents of balance, for 
these ear-stones, or otoliths, also show alternate 
zones of summer and winter growth. 



LEPTOCEPHALUS, the larval form of the 
European fresh- water cel. 

From Norman, “ A Hiilory of Fishes *’ 


The gills of bony fishes lie under a common 
flap of skin, .strengthened with bone, the oper- 
culum, in comrast with the .selachians, which 
have no operculum. The mechanism for main- 
taining a flow of aerated water from the mouth 
out over the gills is essentially similar, with 
valves to ensure a one-way flow, but in the 
teleosts the spiracle is lost. Though the air 
bladder has lost its ancient respiratory function, 
it is of interest that many teleosts, especially 
tropical forms living in water liable to become 
stagnant, have given up gill breathing and are 
dblc to utilise oxygen from the air, taking it in 
through a variety of specially modified respira- 
tory surfaces ; an example is the Siamese 
fighting fish, Betta, which has a wcll-vascular- 
ised organ opening from the pharynx, or certain 
tropical cattishes which have a respiratory 
surface in ihe intestine, and swallow air. Such 
fish are obviously suitable for keeping in 
domestic aquaria. 

Many fish perform long migrations in order 
to breed. A familiar example is the journey of 
salmon and sea-trout up rivers to lay their eggs 
in the shallows of the river-head. Eels have a 
contrary migration, going to the sea to breed, 
then returning to fiesh water. 

Ocean-going Eels 

The larva of the common eel was long un- 
recognized, and was given a different name, 
Leptucephalus, because it was regarded as belong- 
ing to a different group of fishes. It is a glassy, 
leaf-like creature, very much flattened from side 
to side. The story of the European ccl was 
elucidated by Dr. Johannes Schmidt,, who 
tracked the leptocephali on their extensive 
journey across the Atlantic. Mature eels 
migrate across the bed of the ocean and spawn 
in its western part, south-east of Bermuda, The 
leptocephali hatch out in the spring and travel 
in the Gulf Stream towards the shores of Britain. 
They spend two years in travel, and arrive on 
this side of the Atlantic about three inches in 
length. They then undergo transformation- 
becoming smaller and more slcndcr^ -into elvers, 
which ascend the rivers, where they seek ponds 
and there grow to maturity. 
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S OMH classes of ihe vertebrates are very well 
defined ; you recognize mammals by their 
covering of hairs ; you identify birds by 
their feathers. 

The amphibians and reptiles are not easy to 
distinguish at first sight, for the essential differ- 
ence between them concerns the life-history. 
Amphibia must breed in water (with a few' 
exceptions where curious modifications have 
arisen to avoid this), whereas reptiles lay eggs 
able to develop on dry land. Amphibia 
typically have larval stages which live in water, 
breathing by gills, while the reptiles hatch as 
miniature adults, breathing air. Most Am- 
phibia have moist skins, from which there is a 
great deal of evaporation, so that the animal is 
liable to lose too much water unless it keeps to a 
moist habitat ; reptiles have dry skins and can 
be very economical of water. In short, the 
Amphibia arc less perfectly adapted to terrestrial 
life than are the reptiles. 

Distinguishing Characteristics 

The Amphibia are readily distinguished from 
any of the fishes because they have limbs with 
toes, primitively five on each. Such a limb is 
called penlaclactyle, and is the basic teirapod 
type. The bones correspond m fore and hind 
limbs. The upper clement is single, the humerus 
in the fore-limb, the femur m the hind. Then 
follow two bones, Ihe radius and ulna in the 
fore-limb, the tibia and fibula behind. The 
wrist and ankle bones arc arranged in two rows, 
with one or more small bones also betw'cen 
them ; they aie the carpals in the wrist and the 
tarsdls m the ankle. I'hc hand and fool bones 
arc five metacarpals and metatarsals respectively, 
to which arc attached the phalanges, or bones 
of the fingers and toes. 

The first Amphibia arose from crossoplery- 
gian fishes in the later Devonian period. Such 
forms bear an extremely close resemblance to 
some contemporary fish in the structure of the 
skull, and some very early ones had scales and 
even a tail fin. The limbs W'crc pcntadactyJe, 
however, and the hyomandibular bone of the 
fish (the uppermost clement of the hyoid arch) 
had been incorporated into the newly developed 
middle ear, instead of propping the jaw. In 
fishes, the only part of the ear pre.sent is 
the labyrinth^ within the skull, a series of 
canal and chambers with sensory surfaces 
inside, parts of which are sensitive to sound, 
parts to the pull of gravity or to changes 
of orientation in space. 

Sound waves reach the labyrinth, or innet 
ear, through the bones of the skull. In mammals 


there is an outer ear, or pinna, whose function 
is to concern rate sound waves on to the ear 
drum, which is a vibratile membrane stretched 
across a hole in the skull. From the ear-drum 
the vibrations arc conveyed by a chain of three 
small bones to the labyrinth, across the middle 
ear. In amphibians, reptiles, and birds, instead 
of the three bones as in a mamma), there is only 
one bone in the middle ear, performing the 
same function ; this bone is the stapes, derived 
from the hyomandihula of the crossopterygian 
fish. There is no outer car in the non-mam- 
malian lelrapods. I'he spiracular gill opening 
IS lost in the Amphibia, but the middle ear does 
open into the pharynx, by the Eustachian tube, 
not homologous to the spiracle but occupying a 
similar position. \ 

Extinct Amphibians 

The fossil amphibians are grouped as the 
Stcgocephalia, not an order but an inclusive 
term for a group of orders with heavy bony 
armour on the head. Such forms arc typical 
of the coal-swamps of the C arboniferous, during 
which period they gave rise to better-adapted 
land-living forms, the reptiles. The Carbon- 
iferous and Permian Stcgocephalia may be quite 
large, and the later forms became flattened, 
apparently taking again to a wholly aquatic 
life. They then died out, and are survived by 
smaller types ; the three modern orders are 
probably derived from different ancient orders. 
Of the modern forms the Aniira or frogs are the 
most interesting ; they were already present in 
the Jurassic, and probable tailed ancestors can 
be traced into the Carboniferous. 

Present-day Amphibia 

These are grouped in three orders; the Apoda, 
which are limbless ; the Urodcla, or tailed 
amphibians; the Anura, or tailless amphibians. 
Ichthyophis, illustrated in page 2077, a worm-like 
amphibian which lacks limbs and tail, forms an 
example of the first order ; newts and sala- 
manders belong to the second order ; and frogs 
and loads arc included in the third order. The 
Apoda are not of especial interest. They are 
widely distributed in the- tropical regions of 
both hemispheres, where they are found burrow- 
ing in damp earth. 

Most country-dwellers are familiar with the 
little efts, or newts, commonly seen in ponds or 
ditches, or crawling over the damp ground. In 
appearance they are not unlike lizards, but their 
movements are more sluggish, and the slimy, 
scalcless skin and the clawless digits at once 
show them to be amphibians. Newts lay their 
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eggs in water, and tadpoles hatch out from 
them. These larvae possess filamentous gills, 
which sprout out from the sides of the throat, 
and, later, gill clefts, which open to the exterior 
by an opercular aperture, as in bony lishes. In 
the adult the gill filaments have disappeared 
and the gill clefts have closed. There arc 
exceptions, which will be mentioned later. 

Salamanders 

Salamanders resemble newts, but are mostly 
larger. When adult, they arc belter suited to 
life on land. The spotted salamander, Sata- 
mandra maculosa, common in damp woods in 
parts of central Europe, is of striking colour, 
being black with orange markings. In such 
terrestrial urodclcs the limbs stand out from 


the trunk, and the soles of feet and hands arc 
pressed close to the ground with the digits 
directed forwards. 

With a solitary exception, all the members of 
the sub-order containing newts and salamanders 
(Caducibranchiata) have functional eyes pro- 
vided with movable eyelids. This exception is 
Amphiuma, an eel-like creature with greatly 
reduced limbs, which lives in the ditches of rice- 
fields in North America. Closely related to 
this creature is Cryptohranchus, one species of 
which, r. japonicus, is the giant salamander of 
Japan. This amphibian, which lives in moun- 
tain streams, is the largest living form known, 
attaining a length of five feel. 

Another sub-order of the IJrodcla, the 
Perennibranchiata, contains forms with three 



I’YPF.S OF AMPHIBIA. I, Neciiirus rPerenni- 
brancliiata) or mud-puppy. 2. Siren (Sirenoiden) o 
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pairs of fringed external gilLs which spread 
out tiansvcrsely from the side of the throat. 
Necturus, the mud-puppy, with species living 
in the Mississippi basin and the Canadian 
lakes, a voracious nocturnal crcauire, 
belongs to this group. It has functional eyes 
covered with thin folds of transparent skin, 
four fingers, and four toes, and two gill 
clefts. Another member of the group is 
Proteus, a European form which lives 
entirely in the subterranean waters of eaves. 
The eyes of this creature are completely 
hidden beneath folds of opaque skin and 
are dcgenciale. It has three fingers and 
two toes, and white or pinkish skin, which, 
if subjected to light, develops pigment and 
becomes black. 

Mud-cels 

The third sub-order of the Urodela, 
Sircnoidca, contains forms with pcrsisleiU 
gills and lidlcss eyes, but with forc-limhs 
only, the hind limbs having disappeared. 
To this group belongs Siren, the mud-ceJ, 
which occurs in the southern U.S.A. The 
fore-limb is short and has three or four 
digits, and the toothless jaws have horny 
shuilhs. The animal lies buried in the mud 
of ponds and ditches, occasionally crawling 
over the ground, or swimming. 

Frogs and Toads 

Frogs and toads (Anura), the most 
successful of all amphibians, occur in 
almost every part of the world and their 
structure is familiar. The common frog, 
Rana temporaria, has a short, tailless body 
with disproportionately long limbs, 
characteristics associated with the leaping 
habit. The fre)g is also an expert swimmer, 
and the hind (cel are webbed. Frogs 
execute movements closely resembling 
those of the human swimmer, but the fore- 
limbs take no part in aquatic progression, 
being folded on the breast. 
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The skin is moist and soft, 
being kept in this condition 
by numerous glands, which lie 
immediately beneath it and open 
on to its surface, discharging 
quantities of mucus from time 
to time. Frogs and, in fact, 
all tailless amphibians -breathe 
solely by means of lungs and the 
skin ; the gills and gill slits of 
the tadpole arc entirely lost in 
the adult. At first the newly 
hatched and limbless tadpole 
breathes by three pairs of plume- 
likc gills, much like those of the 
mud-puppy, Nec turns. Later on 
these are replaced by so-called 
“ interna! " gills, vascular folds 
on the walls of gill slits, which 
place the cavity of the throat in 
communication with the exterior. 

A fold then grows back over the 
external gills (now shrivelling 
up) and the gill slits, the edge 
of which fuses with the body 
wall, except at one point on the 
left side, where a small round 
opening remains. Through this 
passes water which has enlercd the mouth, 
traversed the gill slits and bathed the gills. I'he 
lungs, growing out as pouches from the back of 
Ihc mouth door, gradually supplant the gills as 
these dwindle and disappear, and as the gill 
slits close, fhese alterations involve profound 
changes in the heart and blood vessels. 

In a tadpole, the heart agrees in essentials 
with that of a fish, consisting of two principal 
chambers : an auricle, which receives the impure 
blood of the body, and a muscular ventricle, 
which pumps it to the gills for purilication, and 
on to the tissues of the body. The auricle 
becomes divided by a fleshy partition into 
two chambers, right and left auricles. Both 
chambers open into the ventricle, which remains 
undivided. 

Visceral Arches 

The gill system of a lish is related to six 
visceral arches. The first and second are the 
mandibular and hyoid arches, the last four arc 
branchial arches. Each arch is supplied by an 
artery (the aflerent branchial) which branches 
Irom the main vessel or ventral aorta from the 
heart. Blood in the afferent branchial arteries 
passes through blood capillaries in the fila- 
ments of the gills, after which it is collected by 
another set of arteries, the efferent branchials ; 
these unite to form the dorsal aorta in the roof 
of the throat. 

In the tadpole, of Urodela as well as Anura, 
the first two visceral arches are not concerned 
with oxygenation of the blood, the four branchial 


arches alone being functional in 
this way. The efferent branchial 
arteries leading out of those 
arches join to form two main 
vessels, which unite behind into 
the dorsal aorta, but have 
arterial extensions in front lead- 
ing to the head. At metamor- 
phosis, when the lungs function, 
changes occur in these arteries. 
As the gills atrophy, their capill- 
aries disappear, so that afferent 
and efferent arteries become 
continuous. The first branchial 
artery becomes the carotid arch, 
carrying blood to the head ; the 
second becomes the systemic 
arch, conveying blood to the 
body generally; the third 
branchial artery disappears com- 
pletely ; and the last branchial 
artery forms the pulmo- 
cutaneous arch, along whiofi 
biood passes to the lungs anil 
skin. These are the three 
channels leaving the ventricle 
which can be traced in the illus- 
tration of a frog’s heart. The 
piece of artery connecting the first two branchial 
arches of the tadpole becomes closed and 
persists as a fibrous ^Irand, the ductus caroticus. 
One reservation must be made for the majority 
of Urodela, in which, alone of all four-footed 
animals (leliapods), is a third branchial artery. 

The right auricle receives three large veins, 
paired superior vena cava (draining blood from 
the head, fore-limb, and skin) and a single 
inferior vena cava (bringing blood from the liver 
and the kidney). Connected with the latter are 
two important systems of veins, the hepatic 
porta! system, developed in connexion with the 
liver, and the renal porta! system, associated 
with the kidney. Blood from the hind limbs, 
which has already passed through one set of 
capillaries, must pass by one of these channels 
in order to reach the heart. In doing so it must 
pass through a second set of capillaries in ih^ 
one organ or the other. The term portal 
system is given to veins which terminate at both 
extremities in capillaries. 

Blood and the Liver 

Blood from the dorsal aorta passes to the 
digestive canal by a number of branches from 
a single artery, the coeliaco-mesenteric. These 
various branches pass to the stomach and 
intestine, in the walls of which they break up 
into capillaries. Digested food materials are 
absorbed into the blood contained within the 
capillaries, which is collected into larger and 
larger veins, ultimately forming the single 
hepatic portal vein. One of the functions of 
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HEART OF A FROG, from 
the ventral aspect, with Ihc 
cavities laid open ; a, a^ bristle 
in left carotid trunk; b, b', 
bristle in left systemic trunk ; 
c, c^, bristle in left pulmo- 
cutancous trunk ; d, aperture 
of pulmonary veins ; e, e, 
valves ; f, sinu-auriciilar aper- 
ture ; g, auricular septum ; 
h, left auricle ; j, ventricle ; 
k, conus arteriosus ; I, right 
auricle ; in, longitudinal valve ; 
n, pulino-cutaneous arch ; o, 
systemic arch ; p, carotid arch. 

from Put krt A Huwvrll, “ Irylhook 
of' Xoo/fti!\/' Macnullun 
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the liver is to remove food materiiils from the 
blood for storage until required. The hepatic 
portal is the channel along which blood pro- 
ceeding to this Storehouse is carried. When 
blood leaves the liver it flows out by a pair of 
hepatic veins, and these join the inferior vena 
cava. 

The left auricle receives blood from the 
pulmonary veins, which has been oxygenated in 
the lungs. Blood from the right and left 
auricles mixes in the ventricle, so that in the 
Amphibia there is not the complete separation 
of oxygenated and dc-oxygenated blood in the 
heart, which occurs in mammals and birds. This 
does not matter much to a frog, because the skin 
is as important a respiratory organ as the lungs ; 
blood reaches the skin by a special cutaneous 
artety branching from the pulmonary artery, 
but returns to the right auricle. 

Curious Toads 

An interesting form is Pipa. the Surinam toad, 
of Brazil. In the skin of the female’s back 
small pouches provided wilh lids are developed, 
and in these the eggs are deposited, here to 
remain throughout development and until 
metamorphosis. 

Xenopus, the South African clawed toad, Is 
aquatic throughout its life history, though the 
adult is of the ordinary anuran form. 

Not ail toads have a thickset frame and warty 
appearance ; since, in addition, some frogs have 
this appearance, such characteristics are not 
diagnostic. But most toads arc terrestrial, and 
some burrow in the ground. They are noc- 
turnal hunters, which kill large numbers of 
snails and other harmful creatures ; hence they 
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are not the pestilential nuisances some super- 
stitious people believe them to be. Among 
other evils, they have been supposed to spit 
venom, to suck the udders of cows, and to 
poison milk kept in cellars ; these reports are, of 
course, fanciful. Neciophrynoides, an East 
African toad, is viviparous. 

Edible and Tree Frogs 

The large green edible frog, /?. esculenta, 
occurs commonly on the Continent. With one 
exception {Rhacophorus, the flying frog), all the 
species of the frog family (Ranidae) found in 
North America, Europe, and Asia belong to 
the one genus, Rana. The greatest number of 
genera occur in Africa and the Indo- Malayan 
countries. Rhacophorus lives in tree-lops in 
Japan, India, Malaya, and N. Australia. Both 
fingers and toes are strongly webbed, and their 
terminal joints are provided with adhesive 
disks. These characteristics enable the animal 
to glide considerable distances in a slanting 
direction and to hold on to the foliage of trees. 

Tree frogs proper (Hylidac) occur in South 
America, with a few species in Europe and 
Asia, but not in Africa, India, or Malaya. 
Typical members of the family have finger disks, 
and green is the usual colour, though most 
forms have the power to change their colour 
when necessary. Most of them lay numerous 
eggs in long strings, which are attached to 
various parts of the body. Some tree-frog 
mothers construct nests in which to deposit 
their eggs, the most remarkable being that of 
Hyla jaber, the South American ferreiro. The 
female builds a circular mud wall in the shallow 
part of a pond, and in this the eggs are laid. 
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R eptiles, birds, and mammals have certain 
common characteristics which mark 
them off from other vertebrates. The 
most important constant feature of all three 
classes is the development in connexion wilh 
the embryo of two structures, known as foetal 
membranes. These are the amnion, which is 
wrapped round the embryo and serves to pro- 
tect it, and the atlantois, which is an embryonic 
respiratory organ. These two characteristics 
justify the use of the term Amnioia to denote 
birds, reptiles, and mammals, as distinct from 
fishes and 'amphibians. 

Reptilian Characteristics 

in reptiles the skin gives rise to distinctive 
structures of an exoskclctal nature in the form 
of scales. The skull moves on the first vertebra 
about a single bony projection or occipital 


condyle. The skeleton of the lower jaw is built 
up of five or six separate bones, and this jaw is 
articulated with the quadrate bone of the skull. 
The heart consists of two auricles and a ven- 
tricle which is usually partially, sometimes com- 
pletely, divided into halves by a septum, so that 
two more or less complete ventricles are formed. 
Functional gills are never developed at any 
stage, though vestigial gills, or visceral clefts, 
occur during development. As in Amphibia, 
however, the terminal pari of the alimentary 
canal and the ducts of the reproductive organs 
open into a common chamber or cloaca^ through 
which eggs and sperms as well as faecal matter 
must pass in order to reach the exterior. 

Reptiles, unlike birds and mammals, have a 
blood temperature approximating to that of the 
animal’s surroundings. Like amphibians and 
fishes, they are cold-blooded.” Reptiles 
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develop from eggs, wilh leathery shells, usually 
laid in some warm spot. The young appear as 
miniature editions of the adult, and have to 
shift for themselves from the start. Some 
reptiles have become viviparous, the mother 
retaining her eggs until they hatch. 

Development of Reptiles 

During the Meso/oic era reptiles formed the 
dominant group of animals living on land. 
Some, however, were adapted to an aquatic 
life, others modified the foie-lirnbs into wrings. 
By the beginning of the Cainozoic (or Cenozoic) 
era most of the reptilian orders w^ere extinct. 

Reptiles arose from the Amphibia during the 
Carboniferous era, by developing an amniotic 
egg which freed them from the necessity of 
breeding in whaler ; in structure the earliest 
reptiles were very like the Amphibia. With 
more active habits the limbs became more 
strongly developed, and modifications of the 
skull, connected with the action of the jaw 
muscles, appeared. As they met with no com- 
petition on dry land, and as there was by then 
plenty of food available on land, the reptiles 
expanded in the Mcso/oic into a bcw'ildcring 
variety of forms, very difficult to classify. I he 


class can be divided into six sub-classcs, not of 
equal value, some of which may be artificial 
as.semblies of forms not really closely related. 
No attempt will be made here to deal with all 
these sub-classcs. 

One very important division, however, is 
already apparent in the Permian era. Certain 
reptile orders, common in the Permian though 
not so well known from later rocks, were of a 
type which later give rise to the mammals, and 
had various characters — for instance, in the 
structure of the skull and jaws — which were 
mammal-like and different from those of any of 
the other reptile groups, living or extinct. In 
the mammal-like reptiles the skull articulated 
with the vertebral column by a double condyle ; 
there was a gradual development of a hard 
palate separating the nasal passages from the 
mouth cavity ; one bone of the lower jaw\ the 
demary, became larger while the other jawbones 
became smaller, and the character of the jiw 
articulation changed, the bones which originally 
formed the jaw articulation becoming incor- 
porated into the ear. Some of the Perrniah 
mamrnal-like reptiles were large, but the 
Mcso/oic forms which actually gave rise to the 
mammals were small and therefore are rare 
as fossils. Mammals already 
existed in the .Jurassic, but 
did not become dominant land 
animals until most of the reptiles 
of the Mesozoic had died out. 

Dinosaurs 

It is not possible in a limited 
space to deal with the other sub- 
classes of reptiles systematically. 
Radiating in the Triassic, they 
reached their peak during the 
Jurassic and Cretaceous, re- 
maining the dominant form of 
life on land for well over a 
hundred million years. The 
cause of the eventual extinction 
of all but a few lines is not clear ; 
none of the largest sub-class, 
the Archosauria, survived the 
Cretaceous, with the exception 
of the crocodiles. At the end 
of the Cretaceous there was a 
period of mountain-building, 
and the climate became colder ; 
vegetation- must have been 
affected by these factors, and 
probably the reptiles lost their 
accustomed habitats and food, 
and were too specialised to adapt 
to the new conditions. Some 
groups, however, had already 
declined before the end of the 
Cretaceous ; there is no need 
to imagine a catastrophic 
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extinction of the ruling reptiles, as long periods 
of time would be involved. 

Those orders of reptiles popularly grouped 
as dinosaurs, the “ terrible reptiles/’ included 
a great variety of forms, some quite small, 
others surpassing all existing land animals in 
size. Some were vegetarian feeders walking 
on all fours, such as Diplodacus, which reached 
the immense length of 90 feet. These very 
large herbivores probably lived in swamps. 
Others were actively predaceous carnivores 
with very formidable teeth, like Tyrannosaurus , 
which reared its 50 foot body aloft on its hind 
legs. Other forms also developed powerful 
hind limbs of disproportionate length, on which 
they walked or hopped. If^ucmodon is an example; 
it was a herbivorous type. Triccratops was a 
late dinosaur, a terrestrial herbivore about 20 
feet long ; its neck was protected by a plate 
of bone extending fiom the back of the head, 
and the forehead and snout bore horns. 

[chthyosaurs 

Among the extinct marine reptiles the 
Ichlhyosauna or ‘‘fish-li/ards” were large animals 
with fish-like bodies, paddle-shaped limbs, 
and long jaws furnished with abundant strong 
conical teeth. The ichthyosaurs appear to have 
been viviparous, a useful adaptation in a reptile 
probably unable to come on land. In their 
structure they shc^w resemblances to the marine 
mammals, the dolphins and porpoises, though 
they aie quite unrelated ; such resemblances 
are said to be due to anivciycn/ evolution, 
diflerent animals evolving, independently, 
similar structures to answci similar demands of 
ihe particular environment 

l^terodactyls 

The pterodactyls succeeded in Hying, the 
first vertebrates to do so. The known forms 
appear to have lived on sea-coasts and to 
have caught fish. The skin was drawn out into 
a flying membrane much like that of the bat. 
But while in the bat all four fingers are greatly 
elongated into slender supports for this mem- 
brane, only the little finger was thus modified 
111 the pterodactyl, and formed a stout jointed 
rod to strengthen the outer edge of the wing. 
Ptetanoc/on, which lived in Cretaceous times, 
had a wing spread of 25 feet, and was the largest 
flying reptile. 

The pterodactyls, like the dinosaurs and 
crocodiles, were archosaurs, and from this 
order also arose the birds. The earliest known 
birds in the Jurassic, were, except for the 
presence of feathers, like the small dinosaurs. 

Recent members of the Replilia can tie 
arranged in five orders, each with well-defined 
characters, as follows; (I) Chelonia, including 
tortoises and turtles ; (2) Rhyncocephalia, 

now represented only by the tuatara, Sphenochn, 


20S1 

which lives on small islands in (he Bay of 
Plenty, New Zealand ; (3) Squamala, the 

lizards and snakes ; (4) Crocodilia, the only 
surviving archosaurs. 

Crocodiles and Alligators 

Crocodiles and alligators inhabit rivers and 
estuaries of tropical regions. The snout is 
armed with powerful interlocking Iccth ; the 
valvular nostrils are set on the top of the snout, 
so that the animal can move with most of its 
body submerged and at the same time breathe 
readily ; a bony palate separates the air 
passages from the mouth, as in mammals. 
The prey is held under water unlil drowned, 
if loo large to be swallowed at once. The 
body is not only protected by horny scales, 
of which those along the upper side of the 
tail form a saw-edged ndge, but is also defended 
by bony plates or scutes in the skin. The 
stomach is not unlike that of a bird, part of 
it being converted into a muscular gizzard, 
the crushing action of which is enhanced by 
stones and other hard objects, which arc 
swallowed from time to time. The heart is 
four-chambcrcd, as in mammals and birds, not 
thrce-chambered, as in other reptiles and 
amphibians. Alligators, which are confined to 
the Now World, arc distinguished from croco- 
diles by the sharp canine teeth of the lower 
jaw. fhese fit into depressions at the upper 
jaw edges. The garials arc fish-eating species. 

Tortoises and Turtles 

In tortoises and turtles CC’helonia) the teeth 
are replaced by a strong horny covering to 
the jaws, making up a kind of rounded beak, 
which is hooked in the carnivorous members 
of the order. The most characteristic feature 
of tortoises and tui ties is the remarkable defen- 
sive aimour. The body is sheltered in a strong 
case consisting of an upper shield or carapace, 
which is more or less firmly united at its edged 
with a lower shield or plastron, making up a 
sort of box, into which the head, tail, and limbs 
can be partially retracted. The outer layer 
of the case is composed of horny plates, which 
in some marine species form the source of 
“ tortoise-shell.” Beneath these are bones, some 
of which are derived from backbone and ribs. 

The extremities of land tortoises are stumpy 
and clawed. In marsh and fresh-water tor- 
toi.ses the limbs are more flattened and serve 
as paddles, a modification which is carried to 
its extreme in the marine members of the order, 
turtles, where the limbs are powerful flippers. 

Lizards 

A familiar example of this sub-order of the 
Squamata is the sand lizard, Lacerta agilis, 
native to Britain, often seen in summer basking 
in the sun on banks or scrubby slopes. While 
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the animal remains motionless, it easily escapes 
observation, because its mottled brown skin 
harmonises well with the surroundings and 
affords a good example of protective coloration. 
The small creature is capable of exceedingly 
rapid movement, darting quickly upon the 
insects, worms, and other small animals which 
constitute its food. The body is clothed with 
horny scales derived ' from the upper layer 
(epidermis) of the skin, which is dry and devoid ' 
of glands. The scales are different from those 
of fishes, since these arc derived from the deeper 
layers of the skin, or dermis. On the terminal 
digits the scales form horny claws. The long 
tail is cylindrical, thick near the trunk, tapering 
towards its hinder extremity almost twice as 
long as head and trunk together. 

In some instances the tail has an important 
function in protecting the lizard from an un- 
timely end, for when seized suddenly it readily 
snaps across and affords time for escape. This 
curious procedure is made possible by weak 
places in the backbone. 

Ribs ^nd Tongues 

Reptiles have ribs ; the foremost ones, 
belonging to the neck region, are short and, like 
those of the hinder part ol the trunk, have free 
extremities. The ribs of the thorax are attached 
to the breastbone lying on the lower side of the 
body, a characteristic that is not evident in 
lower vertebrates. 

In letrapods the vestiges of the gill arches, 
which have not become the stapes of the ear 
form the basis of support for the tongue 
muscles, the hyoid skeleton. In lizards the 
tongue is forked at the tip. It is used as a 
sen.se organ, of touch and of smell, being pro- 
truded from the mouth and then inserted into 
a special part of the olfactory organ which 
opens into the roof of the mouth. 

Some tropical lizards, such as the iguanas of 
America, attain a great size. The iguana, 
which is esteemed as food, may be as much as 
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Six feet in length. Geckos have curious pads 
under their toes which enable these animals to 
scramble up smooth vertical surfaces with 
alacrity. The chameleon has hands and feet 
resembling sugar-tongs with hooked prongs, the 
digits being bound together into two groups, 
forming grasping organs. This reptile is also 
notable for the distance to which it can shoot 
out its adhesive club-shaped tongue to catch 
insects. It is proverbial for the way in which it 
can rapidly change its colour to suit various 
backgrounds, so as to harmonise with them. 
This variable coloration is protective, making 
the chameleon invisible to its foes. 

Snakes 

Snakes are closely related to the lizards ; the 
shape of the body has become extremely narrow, 
elongated and cylindrical, and well suited to a 
life spent in wriggling through undergrowth. 
The limbs have almost entirely disappeared; 
the hinder ones of pythons are represented By 
a pair of insignificant stumps, each of whic^ 
terminates in a claw. In the absence of limbs 
the junction between trunk and tail regions is 
indicated solely by the opening of the cloaca. 
The loss of limbs may originally have been a 
modification for burrowing. 

Snakes arc essentially carnivorous and are 
able to swallow animals much larger than 
themselves. This is rendered possible by the 
distensible nature of the body, due in part to 
the absence of breast bones and shoiildci bones. 
Further, the two bones of the lower jaw arc not 
firmly united at their forward extremities, but 
arc connected by an elastic ligament which 
stretches easily. To preclude the possibility ol 
choking during swallowing, the top of the wind- 
pipe is drawn out into a long cone, which tem- 
porarily protrudes from the side of the mouth. 

On the lowci surface of the snake’s body are 
a number of prominent horny shields arranged 
in a double senes, and to the ends of these the 
ribs arc attached. By means of appropriate 
muscles the ribs can be moved, so that the 
shields arc carried forwards one after another, 
resulting in a rapid gliding mode of progression. 
One might almost say that the snake walks on 
the tips of its ribs. Accompanying this move- 
ment are undulations of the body from side to 
side, producing a writhing motion. Such 
movements arc facilitated by an extremely 
flexible vertebral column, tTTe vcrtebfae of which 
are provided with additional locking joints that 
guard against dislocation. 

Teeth and Poison Glands 

Many snakes are non-poisonous and these 
possess numerous conical, backwardly pro- 
jecting teeth on the jaw edges and on the roof 
of the mouth, which— though of no use for 
chewing — hold the prey firmly and prevent its 
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escape. The common grass-snake, Tropidonotus, 
is a good example of such forms. It is parti- 
cularly fond of the neighbourhood of streams 
and is an expert swimmer. Its favourite food 
consists of frogs and fishes. Other examples of 
non-poisonous snakes are the boas and pythons 
of tropical America, which crush comparatively 
large animals into shapeless masses, and then, 
having lubricated them with abundant saliva, 
swallow them. 

Venomous snakes have glands opening into 
the mouth and secreting a poisonous fiuid, 
which is introduced into the blood of the bitten 
victim. Vipers are the most specialised snakes, 
and in these creatures the teeth are reduced to a 
pair of hollow fangs in front of the upper jaw. 
On each side of the head is a large poison gland 


connected with the cavity of the fang by a 
narrow canal. When the mouth is closed, the 
fangs are folded back against the roof of the 
mouth with their tips directed backwards ; 
but when the snake opens its mouth and 
“ strikes,” the fangs are moved forwards and 
erected so that their sharp tips can be brought 
into action. Poison enters the wound made 
by the fang by a small opening near the tip of 
- this structure. England’s only poisonous snake, 
the adder, is common on sandy moorlands an J 
in other dry or stony situations. It rarely 
exceeds two feet in length, and can be distin- 
guished from the grass snake by its broad 
triangular head and short tail. The colour is 
yellowish brown, and a broad dark zigzag stripe 
is seen along the upper side of the body. 
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F FATHERS are distinctive of birds, so a bird 
can be defined as a feathered animal. 
Birds arc also warm-blooded, egg-laying, 
bipedal, with not more than four toes, and with 
forclimbs transformed into wings. 

The question of how feathers came to be 
evolved is still shrouded in mystery. There is 
some resemblance between the modes of 
development of feathers and reptilian scales ; 
both arise as outgrowths of the outer layer of 
the skin (epidermis) which become horny, and 
both lie partly buried in the deeper layers 
(dermis) which form a nutritive core. The 
scales of reptiles are never moulted completely 
as arc feathers, and though the scales on 
the feet and elongated ankle bones of birds 
closely resemble reptilian scales, zoologists 
do not know of any stage between scales and 
feathers. 

Fossil remains of early birds are extremely 
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rare, only two specimens of Archaeopteryx 
being known ; these had perfect feathers. 
It is possible that some of the archosaurs 
from which birds arose may have been warm 
blooded, and that the earliest feathers had 
im insulating function, just as they do to-day, 
the flight feathers being acquired later in the 
course of evolution. There is, unfortunately, 
no direct evidence as yet. 

The surface brought to bear against the air 
in flight is formed of the quill feathers of the 
wings, which together form an area of large 
extent in proportion to the bulk of the bird. 
These feathers present the necessary combina- 
tion of lightness and strength, together with the 
requisite flexibility. Examining one of them 
closely, it is seen that the hollow quill at the base 
is continued as an axis of an expanded vane, 
the numerous side branches (barbs) of which 
adhere closely together. The reason for this 
becomes apparent on looking at some barbs 
under the microscope, for these will be seen to 
bear still smaller branches (baibules) beset with 
interlocking hooks. The loose texture of the 
plumes of the ostrich — not a flying but a running 
bird — IS due to the lack of such hooks. 

Support for the Wing Quills 

While in a bat the fingers are much elongated 
to support the flying membrane, the opposite 
is true of a bird, where firm support is required 
for the wing quills. The bone corresponding to 
that of our upper arm (humerus) is short and 
strong, and is succeeded by two bones of the 
modified forearm (radius and ulna), of which 
one (the ulna) bears the so-called secondary 
quills. There is much fusion in the bones of the 
hand, which has only three digits. The first of 
these (or thumb) bears a tuft of feathers known 
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as the bastard wing, and the remaining two 
support the primary quills. The quill feathers 
are kept in orientation to each other by an 
elastic ligament running unbrokenly along the 
entire wing and passing across their bases. 

Mechanics of Bird Flight 

The motive power for the effective downstroke 
of the wings is supplied by very large muscles 
(pectorals) which make up the flesh of the- 
breast. Here also are the smaller muscles that 
raise the wings, the tendons of which pass over 
a sort of pulley formed by bones of the shoulder 
girdle, to be attached to the upper edge of the 
humerus. The wing is pulled down with its 
concave imdci -surface sloping upwards and 
backwards, and pari of the force expended goes 
to support the bird in the air, the other part 
being spent in propelling it forwards. 

7'he wing is cambered when extended, acting 
as an aerofoil ; the flow of air past the wing is 
such that the pressure above is reduced, thus 
providing lift. The shape of wings varies 
according to the type of flight. Fast flyers such 
as swifts have wings with a small total area but 
a long span : they are very manoeuvrable at 
high speed, but stall easily if the speed drops. 
Birds with flapping flight have short wings with 
a small area, and special arrangements for 
twisting the feathers on the up-stroke to allow 
the air to slip between them. Birds which soar 
or hover, such as hawks or vultures, have 
wings with a large area, suitable for slow 
flight. All birds can glide to some extent ; 
this faculty is especially developed in .sea- 
birds, the most extreme example being the 
albatross. They make use of the variable air 


currents above the sea to provide lift. Large birds 
which soar above land, eagles and vultures for 
instance, make use of thermal currents : columns 
of warm, rising air, in which they ascend in slow 
spirals. The radiating quills attached to the 
stumpy tail are steering feathers ; they appear to 
serve also as a brake in flight, or on landing. 

Becoming Airborne 

Large birds may experience difficulty in 
taking off, and must take a long run in order to 
work up suflicicnt momentum ; the take-off 
of a swan from water is a familiar example. 
Herons and eagles nesting on trees and cliffs 
will be able to take advantage not only of their 
height from the ground but also of rising air 
currents in the vicinity. Small birds can become 
adequately airborne simply by jumping from 
the gioiind. 

Skeletal Features ! 

Teeth have been discarded ; in their place ^ 
horny beak has been developed. The head hetjs 
become very mobile : it can be turned through 
half a circle, chiefly ow'ing to an elongation of 
the neck by multiplication of its vertebrae. 
This also permits a bird to reach to the ground, 
to preen its feathers, and to perform other 
necessa ry m a n i p u I a 1 1 mi s . 

The breastbone or sternum has been enorm- 
ously enlarged for attachment of the great 
pectoral muscles which move with the wings. 
The libs of the thorax comprise two parts : an 
upper vertebral part connected with the verte- 
bral column, and a lower sternal part associated 
with the sternum, the two sets together Forming a 
complete framework of the thorax. The vertebral 
and sternal ribs slope backwards 
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from their point of union, making 
an angle behind. When this angle 
is reduced - as it is by contraction 
of muscles connecting the rib 
halves - the distance between the 
sternum and the vertebral column 
IS increased ; that is, the cavity 
of the thorax is enlarged. Thus 
air is drawn into the lungs, which 
are firmly attached to the thorax 
wall. 

Bones of the Leg 

Owing to the conversion of the 
fore limbs into wings, the hind 
limbs of the bird are set far for- 
ward, so that the body is more 
nicely poised ; and for their 
support there are very long hip 
hones, united to a region of the 
baokbone composed of a number 
of joints fused together (sacrum). 
Certain bones of the legs have 
been lengthened. Beginning at the 
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upper extremity, there is a rather short thigh bone 
(femur), followed by a long shin bone, an 
elongated shank bone, and four toes. The bird 
walks on its toes, and the ankle joint is therefore 
raised off the ground, and corresponds in 
position to the Junction of shin and shank 
bones. No small irregular ankle bones {iarsals) 
are seen because, in the interests of firmness, 
half of those in the typical pentadaclyl limb 
have united with the lower end of the shin bone 
(the tibia being here a tihiotarsus), while half 
have fused with the bones of the sole of the foot 
{metatarsals) to form the single shank bone 
( tar so- met a tarsus ) . 

Bills and Feet 

Birds arc varied feeders, so it is not surprising 
to find numerous modilicalions of feet and bill 
as well as of the digestive apparatus. The 
crow has a generalised bill' strong, not too 
pointed, and suited to a variety of purposes. 
This type of bill is shortened, sharpened, and 
curved in birds of prey ; flallcncd and broad- 
ened in mud feeders like the duck ; drawn out 
into a slender bill for capturing insects, in 
warblers and wrens, or into a delicate piobe for 
seeking nectar, in humming-hirds; and modified 
in a thousand and one ways for various feeding 
purposes. Feet mostly have to do with walking, 
running, perching, or swimming, but may be 
concerned with the capture of food, as in eagles 
and ospreys. The eagle's foot, like that of 
most birds, has three toes directed lorward and 
armed with powerful claws, and one (the first) 
directed backward. Owls can bend the last 
toe backward beside the hrst. A parrot holds 
food to the mouth with its foot, which thus 
serves as a hand. 

Perching Mechanism 

Of all the structural modifications of the 
bird's body there is space in this C'ouisc to 
mention only the most interesting ones. Of 
these, one connected wath the muscular system 
is important ; it concerns certain muscles of 
the leg which go to form a curious perching 
mechanism. In the foot of a fowl a pull upon 
a single tendon serves to bend all the toes. This 
tendon passes over the ankle joint. In the 
roosting bird the weight of the body, falling on 
the legs, tends to bend the shin bone (tihio- 
tarsus) more completely on the shank bone 
{iarso-metatarsus), which stretches the tendon. 
This results in the flexure of the toes, which thus 
grip the perch firmly. The grip is maintained 
while the bird is asleep by the weight of the body. 

Breathing and Song 

The lungs of a bird are small, indistensiblc 
bags curiously prolonged into a number of 
cavities, called air-sacs. The windpipe, or 
trachea, which is supported in birds by bony 
(not cartilaginous) rings, divides on entering the 
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Ihorax into two smaller lubes or bronchi. 
These divide into still smaller branches in a 
peculiar manner. A main branch passes 
through the lung and leads into an air sac in the 
abdomen, but gives off a branch on each side 
to similar sacs in the hinder part of the thorax. 
The remaining part of each bronchus forms a 
number of branches leading into aii sacs in the 
front part of the thorax, m the neck, and between 
the forks of the merrythought or fused collar 
bones. The oxygen demands of such active 
animals as birds arc high, and the air sacs aid 
elTicicnt respiration. At inspiration, air passes 
down the main bronchus into the posterior air 
sacs ; at expiration, this air passes through the 
lungs and into the anterior air sacs, whence it 
can be expelled to the exterior. The device 
ensures that no “ dead air ” is left in the lung, 
and, as it were, makes double use of every 
breath. Some of the air sacs also com- 
municate with air spaces in the bones which 
ensure lightness of the skeleton. 

The voice of birds is not produced by the 
larynx or voice box, as in mammals, but by 
a structure peculiar to birds, called the syrinx. 
This lies at the point at which the trachea 
divides into bronchi, and is an enlargement of 
this junction, across the cavity of which 
accessory vocal cords, a pair of membranes, are 
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Stretched. These structures vibrate when air 
passes rapidly over them, and in vibrating give 
rise to musical sounds The pilch of the sound 
can be altered by muscles pulling on the mem- 
branes, which are very well developed in 
singing birds. 

Digestive Apparatus 

As an example of the internal digestive 
arrangements of birds which swallow hard 
food, one might conveniently take the domestic 
pigeon. Here the gullet is swollen into a large 
crop, the inflation of which gives the pouter its 
characteristic appearance. Tt is used for the 
temporary storage of food, and is not digesti%'e. 
It leads into an oval stomach or provcntriculus, 
from the lining of which digestive juices are 
poured out. A hinder division of this organ 
has thick muscular walls and a tough brown 
lining. This is a mechanical stomach or gizzard 
which, containing stones and other hard objects 
swallowed periodically by the bird, churns up 
and triturates (or masticates) food particles and 
completely compensates for the absence of teeth 
in the jaws. If the pigeon is fed constantly on 
flesh instead of grain, the brown lining is shed, 
and the gizzard becomes glandular and ceases 
its grinding work. Herring gulls may change 
the nature of the stomach lining twice in the 
course of a year, feeding on fish in winter, on 
grain in summer. Some flesh-eating birds, 
however, have as well-developed a gizzard as 
the pigeon, e.g. crows and kingfishers. 

The final part of the alimentary canal (a long, 
coiled intestine) opens into a cloaca. In birds 
this chamber is partially divided into three 


smaller chambers, which lie In line one behind 
another. Into the first one {coprodaeum) opens 
the terminal part of the intestine, into the 
second {urodaeum) the urinary and reproductive 
ducts lead ; the last {proctodaeurri) opens 
externally by an aperture through which sperms 
and eggs, urine and faecal matter must pass to 
the exterior. 

Circulatory System 

Warm-bloodcdness is one of the distinctive 
features of bird biology. The temperature of 
the blood of birds is about 40^ to 44° C., which 
is warmer than that of mammals. This high 
body heat can be taken as an indication of the 
rapid rates of oxidation, that is to say, com- 
bustion, proceeding in the body. Birds have 
a heart with the ventricle divided into two 
chambers. There is a single systematic arch, on 
the right side, not on the left as in mammals, I 

Because of the very large size of the wittg 
muscles (pectorals), the blood vessels carryiiig 
blood to them arc correspondingly large. The 
main veins of the body are a single infer io)^ 
and paired superior venae cavae. The renal 
portal system has disappeared, so that blood 
from the hinder parts of the body passes directly 
into the inferior vena cava, but may travel by 
an alternative vein (the coccygeo-mcsenteric) 
into the hepatic portal vein, and thence to the 
heart by way of the liver. This alternative 
vein is peculiar to birds. There is a peculiarity 
of the blood corpuscles of birds. These bodies 
arc biconvex and both larger and more numerous 
than in other vertebrates, a feature associated 
with the increased activity of life in birds. 
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T hf class Aves is divided into two 
sub-classes containing : (1) Old Birds 

(Archaeornithes) and (2) New Birds 

(Neornithes), of which the former includes only 
one genus, the extinct form known only by its 
fossil (Archaeopteryx lithoj^raphicd), The fossi- 
lised remains of this remarkable creature, which 
was about the size of a rook, and birdlike in 
its ways, were found in the Jurassic lithographic 
slates of Bavaria, at Solenhofen. Though 
having feathered wings, this animal showed 
certain reptilian characters, and it can be 
regarded as a link between reptiles and birds. 

The Neornithes contain three divisions : 

U) Odontognathac, or toothed birds; 

(2) Palaeognathae, or running birds ; and 
(^) Neognathae, or flying birds. In the course 
of animal evolution there seems to have been a 
frequent bifurcation into more active and more 
sluggish types, and there is no doubt that a 


cleavage of this sort occurred very early in 
the evolution of birds. 

Toothed Birds 

The Odontognathac include interesting fossil 
birds. Tt has already been mentioned that 
Archaeopteryx flourished during Jurassic times. 
The first primitive birds appeared in the next 
succeeding geological period, the Cretaceous, 
in the form of the Odpntognathac, which 
appear to be an offset of the main avian line 
of descent. The jaws held numerous teeth 
implanted in grooves. Hesperornis was about 
three feet in length, a highly developed diving 
bird which was flightless, fchthyornis, found 
in the same beds as Hesperornis^ was more 
slightly built, about one foot tall, and a powerful 
flyer. 11 had a large head with a long pointed 
beak, and numerous teeth in sockets in the 
iaws, and pointing backwards. 
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FUlMM’fVK BIRDS. Left, restoration of the extinct 
Archaeopteryx, the oldest known bird ; length approxi- 
mately IV inches. RiKht, Hesperornis, a diving* bird 
of the Cretaceous period ; length nearly 4 ft. 

The Palaeognalhae dale from Miocene times, 
if not from the Eocene, and achieved world- 
wide distribution. They arc flightless birds, 
usually large, and differ from all other members 
of their class in several features. The breast- 
bone or sternum, which in flying birds has a 
prominent keel or carinu for attachment of 
the pectoral muscles, is kcelless, or the keel 
IS vestigial. The barbs of the feathers are 
disconnected, owing to the fact that the barbules 
lack hooks. The wings and wing muscles arc 
gieally reduced in si/.e. The body is uniformly 
draped with plumage except in naked patches 
on the extremities and on the head and neck. 
There is no v()iec box or syrinx. 

Existing Palaeognalhae are represented by 
Shuthio, the African ostrich ; Rhea, the 
South American ostiich ; Casuariits, The 
Austro-Malayan cassowary ; Drowaens^ the 
Australian emu ; Aptet vx, the New Zealand 
kiwi, and the Tinaniers of S. America. The 
giant Acpyprnis of Madagascar has long since 
gone, and the giant moa {Dinornis) of New 
Zealand has also disappeared. 

The great majority of modern birds arc 
included in the Neognathae, which usually 
possess a strongly keeled sternum and hooked 
barbules. The more important orders arc 
considered here. 

Divers and Grebes 

The divers and grebes (Colymbiformes) 
occupy a rather isolated position in clussihca- 
tion. They have downy feathers in young and 
adult stages alike, the wings are generally short 
and narrow, the strong, sharp beak is flattened 
from side to side, the legs are set far back, 
and the toes are webbed (fringed with flaps 
of skin in grebes), These birds are well adapted 
to the pursuit of fish. Two grebes commonly 
haunt British inland waters. Podiceps cristatus 


is the great crested grebe, P. fluviatiUs is 
the little grebe or dabchick. The adults 
have a swift, direct flight with head and 
feet fully extended, but on leaving lake or 
river they are able to rise from the surface 
of water only with difficulty. The diver 
order (Oaviiformes) has two common 
species, the great northern and the red- 
throated divers. Divers are marine except 
at breeding time, when they ascend rivers 
and build their nests on moors. They are 
not gregarious unless forced to fly inland 
by gales or stormy weather. 

Penguins 

This order of marine birds (Sphenisci- 
formes) is found in the seas of the Antarctic. 
They arc flightless birds and their rudimen- 
tary quill-lcss wings arc clothed with fine 
scalc-like feathers. When the birds arc 
submerged during swimming operations, 
the wings are used as paddles. They progress 
on land by a curious waddling gait, are tame 
and fearless ashore, and, when irritated, show 
great pugnacity. They breed on land, often 
without nests. The emperor penguin never 
comes U) land ; it breeds on the ice, carrying 
Ihc egg on its feet. The eggs of penguins arc 
preyed upon by other birds, and the young are 
fed for a long period by the adulls. 

Petrels, Albatrosses, Fulmars 

These are oceanic birds (Procellariiformcs) 
with webbed feel (the great toe is missing) and 
remarkable powers of flight. The strong, 
somewhat hooked, beak is well adapted for 
fish-eating, and the horny sheath or bill is 
composed of several pieces, in both upper and 
lower jaws. The wings arc generally long, 
narrow, and pointed. Many of the largest 
flying birds arc included in this order, as also 
a few of the smallest, some petrels being scarcely 
larger than finches. Most species inhabit 
desolate tracts of ocean and islands in the 
southern hemisphere, but a few are common 
around the coasts of Britain, 

Gannets, pelicans, cormorants, and frigate 
birds, of the order Pelicainformcs, arc mostly 
marine, with good powers of flight ; all four 
toes arc included m the web. The order 
Ciconiiformes embraces long-legged water or 
marsh birds, usually fish-eating, such as the 
herons and bitterns, storks, ibises, and flamin- 
goes. In spite of their long legs and necks 
they are strong flyers. 

Swans, Ducks, Geese 
The species of the large and cosmopolitan 
order Anseriformes are web-footed, aquatic 
birds, mostly with flattened bills covered with 
soft skin and edged above and below with horny 
plates. They are almost entirely vegetarian 
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feeders. One extensive family includes swans, 
ducks, and geese. The British wild duck, Anas 
boschas, which is the form from which domestic 
species have arisen, is a typical member of this 
family. Diving members of the family include 
the elder duck, a British winter visitor ; the 
teal and the widgeon are non-clivers and 
common objects of sport. Of geese indigenous 
to Britain the grey lag is perhaps best known ; 
the domestic goose is probably descended from 
it. Swans are included in this order, the white 
species being common throughout Europe and 
extending to Asia and Africa. The black swan 
of Australia and the black-necked swan of South 
America are remarkable for their colour. 

Vultures, Elawks, Eagles 

The predaceous character of members of the 
order E'alconiformcs is clearly indicated by the 
strong, hooked beak, and the powerful talons, 
admirably adapted for seizing prey. Members 
of this order occur the world over. One family 
includes vultures of the condor type, birds of 
immense size with a hooked but not sharp bill 
and with feet not suited to grasping. The head 
and neck of these birds may be bare, or covered 
with a short stubble of down, and the naked skin 
is sometimes brightly coloured. They can soar 
to great heights and have r emarkably keen sight. 
The members of the falcon family, which in- 
cludes hawks, eagles, kites, buzzards, and 
ospreys, have the characters of the typical 
falconiform bird and are distinguished from 
vultures by the covering of feathers on head and 
neck. Another family includes the secretary 
bird of Africa. 

Game Birds 

These birds, the Gal I i formes, arc ground birds, 
with strong, blunt-clawed feet adapted for 
scratching up the ground in search of food. The 
family Phasianidac alone calls for comment, 
including as it docs tuikeys, fowl, grouse, and 
guinea-fowl. Guinea-fowl have been derived 
from a West African species; turkeys from a 
North American form ; the red jungle fowl of 
southern Asia (Gal/iis hankiva) is ancestral to 
domesticated fowls. The peacock was originally 
native to the same region. 

C ranes and Bustards 

These are long-legged birds (Gruiformes) 
living for the most part in marshes. They lack 
a crop. Members of the rail, coot, and water- 
hen family have flattened bodies, which facilitate 
movement through the dense undergrowth con- 
stituting their home. The crane family includes 
forms bearing superficial resemblance to herons, 
being long-legged and having slender necks. 
Eliistards have a thick neck and a flat hcad- 


Plovers, Snipe, Gulls, Pigeons 
The birds belonging to the order Charadrii- 
form'^s may be marine or terrestrial. The plover 
family are waders that fly well, but are not 
swimmers like the gull and skua family. Gulls 
are widely distributed sea-birds with a staple 
diet of fish and other marine animals, though 
they migrate inland for feeding and breeding. 
Britain's commonest forms are the common 
gull, the herring gull, and the black-headed gull. 
Other relatives arc the terns or sea-swallows, 
recognized by their pointed wings and tails. 
The chief British representatives of the auks are 
the razor-bill, the guillemot, and the pufhn or 
sea-parrot. Pigeons belong to the order 
Col umbi formes ; a member was the dodo of 
Mauritius, a large flightless form, now extinct. 

Parrots and Cuckoos 

Tn the members of these orders the first and 
fourth toes are directed backwards, the last tpe 
sometimes being reversible. The cuckoo bclonfjs 
to the order Cuciiliformes, charactcri ed by a 
gently curving bill, deeply cleft and long pointed 
wings. A sharply marked group is that in^ 
eluding the parrot, order Psutaciformes, with 
its strongly curved and hinged bill. 

Owls, Swifts, Woodpeckers 

The flying birds with short legs fall into several 
orders. To the Coracii formes belong the 
beautifully coloured rollers and kingfishers, as 
well as bee-caters, hoopoes, and hornbills. In 
several other orders arc nocturnal creatures 
with forwatdiy directed eyes, such as 
owls (Strigiformes) ; wide-mouthed nightjars 
(Caprirnulgifornies) ; swifts and humming-birds 
(Micropoiliformes), the latter the smallest of all 
birds which flit from flower to flower ; and 
woodpeckers (Pici formes). These last are power- 
fully built birds with an enormously elongated 
tongue, flat and horny claws, and a firm tail lhat 
is used as a prop during climbing. The toucan 
and wryneck arc members of this last order. 

Perching Birds 

The order Passerifor mes is a vast assemblage 
of some 5,500 species, including half the total 
number of known birds. The feel of such birds 
arc modified for grasping and perching, and the 
vocal organs are well developed. Classification 
into families is especially difficult, and is 
accomplished with respect to the arrangement 
of the syrinx muscles. The order includes such 
birds as thrushes, robins, wrens, hedge-sparrows, 
nightingales, blackbirds, and whitethroats, as 
well as swallows and martins, crows and their 
beautiful relatives called birds of paradise : also 
magpies and jays, ravens, starlings, finches, and 
numerous other well-known birds. 
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Mammals and their Classification 


T ue Mammalia are vertebrates which breathe 
air, have warm blood, and arc covered 
with epidermal oiil-growths in the form 
of hairs. There are also other distinctive features. 
The skull has two condyles connecting it with 
the first vertebra, in distinction to the single 
condyle of the reptiles and birds. Plates of 
gristle (epiphyses) are at the ends of the verte- 
brae and long bones of the limbs of the growing 
animal ; when growth ceases, these become 
bony. The lower jaw consists of a single bone 
on each side, and is joined to the skull by a 
bone called the squamosal, the quadrate bone 
found in birds and reptiles in an intermediate 
position having no relation lo jaw suspension 
in mammals, but joining one ol‘ the middle 
car bones. 

Mammalian Characteristics 

Most mammals have two sets of teeth, 
forming the milk and permanent teeth respec- 
tively, The teeth arc implanted in sockets and 
are of dilfcrcnt shapes, being distinguished, 
for this icason, as incisors, or cutting teeth ; 
canine, or tearing teeth ; and premolars and 
molars, or grinding teeth. A muscular partition 
divides the body cavity into two parts, the 
Ihoiax (w'hich contains the heart and lungs) 
in front, the abdomen (which contains the 
digestive and reproductive organs) behind. 
The heart consists of two auricles and two 
ventricles, one of each of these cavities on cither 
side being completely separate from its fellow 
of the opposite one. There is a single aortic 
arch, but this corresponds to the left arch of 
leptiles not the right as in birds. 

I'he blood corpuscles arc discoidal 
in form and lack nuclei. 

fhe mammals are remarkable for 
the great development of those parts 
of the brain concerned with learning 
and intelligence. They are for the 
most part individually adaptable, 
compared with birds or reptiles, and 
this has probably been an important 
factor in their evolution, Man 
himself is the foremost example of 
this, and owes his supremacy to a 
line brain and an upright posture, 
together with stereoscopic vision, 
and hands. 

Most mammals are viviparous — 
that is, they bring their young into 
the world alive as miniatures y of 
themselves. The unborn animal 
(foetus) obtains nourishment from 
the blood of its mother by means 
of a special organ (the placenta) 


which develops in the womb and becomes 
embedded in the womb wall. After birth the 
young animal receives nourishment from the 
secretion of milk or mammary glands. 
Eixccptions to the first of these rules are found 
in the most primitive group of mammals, the 
Monotremata. These include Ecliuhui, the spiny 
ant-eater, and Ornuhorhyuchus, the duck-billed 
platypus, both of which occur in Australia. 
The Monotremata are much more primitive in 
structure than any other existing mammals 
and have several striking points of resemblance 
to reptiles. 

Mctatheria and Kuthcria 

The two other mam groups of the Mammalia 
are the Mctatheria and the fulhena. The 
Metalhena are pouched mammals. The Eu- 
iheria are mammals such as are common in 
Britain. Excepting the American opossums, 
the mcmheis of the Metalhcrin are natives of 
the Australian regions, where, in the absence 
of competing types, they have acquired an 
amazing diversity of character, due to adaptation 
to most varied habits. The marsupial wolf 
{Thvlactnus) is a ficsh-eatcr ; the banded 
marsupial ant-eaters {Myrnwathius) arc in- 
seelivores ; the pouched mole [Notorvetes) is 
a burrowing form ; the kangaroo (Maciopus) 
is herbivorous, with a greatly developed leaping 
progression ; the wombat {Phascolomys) bur- 
rows after roots ; the phalangcrs iPhalanf^cr) 
arc ai boreal. Most of the types of mammal 
in the northern hemisphere arc paralleled in 
the southern hemisphere by marsupials. The 



SOME PRIMITIVE MAMMALS. Dpper left, the duck-hill 
or duck-billed platypus (Ornithorhynchus), an Australian 
mammal with several reptilian resemblHnce.s. ITiough ovi- 
parous, it feeds its young on exuded milk. Lower left, a 
spiny ant-eater (Echidna), another mammal of the Monotremata 
group. Right, a rock wallaby, a typical marsupial. 
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young marsupial is born in a very immature 
condition, and crawls into a sheltering pouch 
formed by a skin fold on the underside of the 
mother’s body. 

Mammalian Orders 

The most general characteristics of the various 
orders of existing Eutheria are as follows. The 
diagnostic characters of these orders are usually 
skeletal, to allow of inclusion of fossil forms. 

Flying Lemurs 

The Dermoptera (flying lemurs or colugos) are 
herbivorous climbing animals, with an extensive 
flying membrane. Of the two species, one occurs 
over an area extending from Burma to Borneo ; 
the second is native to the Philippines. 

Insect-eaters 

Inscctivora (insect-eaters) form a large and 
ancient order of small creatures occurring in 
nearly all parts of the world. They are specially 
adapted to feed on insects and other small 
animals. Hedgehog, mole, and shrew are 
British species. They show many primitive 
mammalian features. Sometimes placed in a 
separate order, the Menotyphla, arc the tree- 
shrews and elephant-shrews, which have larger 
brains than the other insectivorcs and may be 
related to the Primates. The tree-shrews are 
arboreal insect-eaters. The elephant-shrews are 
small long-snouted animals with elongated meta- 
tarsals ; the muzzle is often so much prolonged 
as to resemble in shape an elephant’s trunk. 

Bats 

The Chiroptera (bats) are closely related to the 
Inscctivora, but differ from them in having wings. 
(The bats of the East Indies arc fruit -eaters.) 

Men and Monkeys 

Primates (men and monkcy.s). All the 
members of this order are possessed of rela- 
tively large brains. This affects the general 
form of the skull, and one result is the for- 
wardly directed eyes. With the exception of 
man and the gorilla, these mammals are adapted 
to a climbing life in trees, and the feet are effi- 
cient grasping organs. The types most closely 
approaching man in structure are the man- 
like apes (Anlhropoidea). Of these, the gorilla 
and the chimpanzee arc native to tropical 
Africa, the orangutan belongs to Sumatra and 
Borneo, the gibbon to south-east Asia. 

Gnawing Mammals 

The Rodentia (gnawing mammals) is a 
large order of widely distributed animals that 
are mostly small and adapted for vegetarian 
life, though some are omnivorous. They 
possess four chisel-edged incisor teeth, growing 
continuously throughout the animal’s life and 
kept permanently sharp. Familiar British 
types are the squirrel, rat, mouse, and vole. 


Rabbits and hares are in a separate order, the 
Lagomorpha : they have four incisor teeth in the 
upper jaw instead of two as in the rodents. 

Flesh-eating Mammals 

In the Carnivora (flesh-eating mammals) a 
great variety of predaceous forms are included. 
The Felidae (cat family) embraces species 
best adapted to carnivorous life. To this 
family belong the lion and tiger, as well 
as civets and other cat-like creatures. The 
Canidae (dog-family) includes dogs, foxes, 
wolves, and jackals, which are less specialised 
than members of the previous family. Another 
family is the Mustclidae, represented by badgers 
and small bloodthirsty forms like weasels and 
the fish-eating otters. Another family is the 
IJrsidae or bear family, the members of which 
arc omnivorous (with the exception of the 
polar bear) and less specialised than oth(3^r 
flesh-eaters. The family of aquatic fish-eaters 
known as the Pinnipedia includes the walrui 
sea-lion, and seal, all of which are well adapted 
fo marine life, as the form of the body and of 
the flipper-like extremities well testify. 

Fven-locd Ungulates 

The Artiodactyla (cven-toed ungulates) and 
the following order include most of the 
large herbivorous hoofed mammals, as well 
as a few omnivorous ones. The hoofed ex- 
tremities are well adapted to swift progression 
on land. Zoologists distinguish between two 
ungulate types, odd-toed and even-locd respec- 
tively, terms that refer to the number of digits 
on the hind foot. The omnivorous swine and 
the plant-eating hippopotamus do not chew 
the cud, and in this respect difler from ruminants 
like deer, oxen, goals, sheep, giraffes, etc. 

Odd-toed LIngulates 

The Perissodactyla (odd-toed ungulates) in- 
clude the pig-likc tapirs of south-east Asia and 
tropical America, which have four toes on the fore 
foot, three on the hind foot ; the rhinoceroses of 
Africa and south Asia have three toes on each 
fool. The horse and its allies have but a single 
toe, which is greatly enlarged, on each foot. 

Conies 

The Myracoidea (conics) order includes 
small animals, often confounded with rabbits, 
which inhabit African and Syrian deserts. 
The fore foot has four loes,jhc hind foot only 
three, and these are provided with small hoofs, 
with the exception of the inner toe of the hind 
limb, which is clawed. The upper incisors 
arc somewhat like those of the rabbit, but the 
back teeth are very different. 

Flephants 

The Proboscidea (elephants) are huge plam- 
caters, native to Africa and south Asia, with 
teeth which are much specialised ; the drawing 
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out of the snout into a prehensile trunk is a 
notable peculiarity. 

Sea^ows 

The Sirenia (sea-cows) arc an order of plant- 
eating marine animals represented only by the 
manatee and the dugong, which inhabit the 
shoi:es and estuaries of the South Atlantic and 
the Indian ocean respectively. The tail is flattened 
horizontally, the fore limbs have become mod died 
into flippers, the hind limbs have disappeared. 

Whales and Porpoises 

The Cetacea (whales and porpoises) ate 
even more completely adapted to aquatic life 
than the Sirenia. The whalebone whale and 
its allies arc toothless, but porpoise and sperm- 
whale have numerous pointed teeth. 

Ant-bear 

Tubulidentata arc the aardvark or ant-bear 
order. This animal, which is indigenous to 
South Africa, is about 5 feet in length; its large 
body is almost hairless, with short .legs, pointed 
cars, and a tapering snout. It has a long tongue 
covered with slime, and with this it catches ants. 
It burrows out a home from which it emerges 
only at night. 

Pangolin 

Pliolidota (pangolin or scaly ant-eater) : a 
Ii7ard-likc creature, varying fcom 1 to 3 feet in 
length according to species, the pangolin is 
found only in Africa and India. It is covered 
with scales, and is also protected by its odour. 


Toothless Mammals 

Edentata (toothless mammals) : the chief 
living representatives of this order occur in 
South America and to a small extent in the 
Old World. But not all are toothless, as are the 
ant-eaters, which belong here. The leaf-eating 
arboreal sloths and the burrowing mail- 
protected armadillos have teeth, but these luck 
the enamel covering characteristic of mammals. 

Mammalian Development 

The mammals were already in existence 
during the Jurassic period, though very little 
is known of such early forms ; the animals 
were small and most of the remains in the 
Mesozoic consist of teeth only. The expansion 
of the class did not take place until the early 
Cenozoic, after the ruling reptiles of the Meso- 
zoic had disappeared. The mammals, warm- 
blooded and more intelligent, were presumably 
able to adapt to the change in climatic condi- 
tions which was fatal to most of the reptiles. 

Having no direct terrestrial competitors of 
other classes (for the birds occupy di/ferent 
ecological niches), the mammals radiated rapidly 
during the early Cenozoic, most of the orders 
of to-day being established by the end of the 
Eocene. Man first appeared in the Pleistocene ; 
crude flints said to be of human manufacture 
are found in Lower Pleistocene deposits, and 
evidence of undoubted human culture (the 
early Palaeolithic) comes from the Middle 
Pleistocene. Bones of our own species. Homo 
sapiens, appear in Eairope in the Late Pleisto- 
cene, not more than 20,000 years ago. 


LESSON 29 

Adaptations of Mammalian Teeth 


I N order to survive, animals must be adapted 
to their particular mode of life; such 
adaptations may show themselves in any of 
ihc structures of the body. An obviously 
important variant in habit is the diet — at the 
extreme, whether this is herbivorous or carni- 
vorous, with sub-divisions in each category. 
The physiological and morphological nature of 
the digestive system will be correlated with the 
diet, and the most obvious structures so affected 
are the teeth. A brief survey follows of the 
variation of the form of the teeth in different 
mammals, as an example of the kind of variation 
that may affect several other organ systems. 

Composition of a Tooth 
A tooth consists of a bone-like substance, 
dentine, surrounding a pulp-cavity, and covered 
over by enamel and cement. Nerves and blood 
vessels run into the pulp-cavity. Enamel is 
developed from the epidermis. The remainder 
of the tooth is formed by the deeper layer of 
the skin, the dermis. 


During the development of an embryo the 
mouth ectoderm lying above the jaws sinks 
below the general surface as a long band, the 
dental lamina, which follows the curve of the 
jaws. From this band minute tooth rudiments 
are produced as buds in two groups, one giving 
rise to the milk teeth, the other to the per- 
manent teeth appearing by replacement later. 
The early tooth rudiment is a hollow cup 
formed of a double layer of cells, the enamel 
organ, which embraces a finger-like projection 
of the dermis or dental papilla. 

The cells of the inner layer of the enamel 
organ secrete enamel in the form of a thin 
continuous sheet, while the most superficial 
cells of the dental papilla or odontoblasts form 
successive layers of dentine (a system of delicate 
parallel tubes containing organic fibrils and 
impregnated with lime sails), of which the bulk 
of the tooth is composed. The inner cells of 
the dental papilla form tooth pulp, a loose 
reticulum of cells and fibrils. The tissue sur- 
rounding the tooth rudiment becomes vascular 
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and encloses the entire structure 
in a dental sac, from which blood 
vessels pass into the developing 
pulp. As the rudimenl enlarges, 
it projects from and eventually 
breaks through the epithelium of 
the mouth, when the outer layer 
of the enamel-organ (or enamel- 
membrane) is ruptured. The teeth 
of most mammals develop distinct 
roots, each with a minute aperture 
communicating w^ith the pulp- 
cavity, embedded in the bone of 
the law. 

Varieties of 1'eefh 

The iceth of the primitive 
mammals were beset with sharp 
tubercles. Teeth of a somewhat 
similar type arc still to be found 
among the small animals which 
make up the ortler of insect-eaters 
( Insectivora). A good type of this 
group, which is common in the Old 
World, is the r-Airopean hedgehog 
(Er inace us). In accordance with 
the nature of its food, mostly con- 
sisting of worms, small insects, and 
snails, the teeth of the hedgehog 
are sharply pointed, those at the 
back having their crowns provided 
with small cutting projections. 

Such teeth are eminently suitable 
for dealing with not only such 
small creatures as mentioned, but 
also snakes, frogs, and even mice, 
none of which is despised as 
an article of food. The name 
hedgehog, by the way, is sug- 
gested by the shape of the snout, which is 
something like that of a pig, and is used 
in much the same way for grubbing m the 
ground. 

Herbivorous mammals need teeth able to 
grind up tough vegetation, and usually have the 
tubercles of the molars elongated 
and running into one another in 
various ways to form a series of 
ridges. Complex grinders are seen 
in the horse. The elaborately 
ridged crowns of these teeth arc 
composed of three kinds of mate- 
rial, enamel, dentine, and cement, 
which vary in degree of hardness 
and maintain the rough surface 
by unequal wearing. Canine teeth 
arc virtually absent, though often 
feebly represented in the stallion, 
and the incisois are provided with 
deep pits, which get filled up 
with food and show that practical 
guide to age, the black “ mark ” 


on the crown. Among the 
Artiodactyls, sheep and cows 
have teeth with characteristic 
crescentic ridges, with the inter- 
stices filled up with cement as 
in horses ; the omnivorous pigs 
have teeth with several separate 
tubercles instead of ridges. 

Teeth for Gnawing 

The large order of gnawing 
mammals (Rodentia) is repre- 
sented in Britain by the squirrel, 
rat, and mouse. There are two 
chisel-ecigcd incisors above and 
below, and a number of prismatic 
grinding teeth with transversely 
ridged crowns farther back. A 
wide space, or diastema, due to 
the lack of canines, separates the 
two kinds of teeth. All the teeth 
grow continuously throughout 
life. The incisors remain sharjp 
because they are thickly coated 
in front with relatively hard 
enamel, but consist mostly of 
dentine or ivory (which is not so 
hard) behind. Hence they wear 
unequally and maintain a sharp 
edge. As the teeth arc constantly 
glowing, constant gnawing is 
necessary to keep them worn 
down. A rodent which is so 
unfortunate as to lose an incisor 
is handicapped by the unchecked 
growth of the opposing tooth, 
which attains an inordinate 
length and may even cause the 
death of its possessor. 

Equally interesting arc whales and por- 
poises (C elacca) ; they have derived from 
terrestrial ancestors by a line of descent 
which is still somewhat doubtful. Some 
rnemhers of the order have numerous sharp 
simple teeth, well suited for seizing and holding 



MAMMAL TliErH. Three stages in de\elopmcnt : u, bone; 
h, dental sue ; c, enamel-membrane ; d, enamel-membrane of 
pcrmancni tooth ; e, enamel-pulp ; f, layer of enamel ; g, dentine ; 
h, dental groove ; j, dental lamina ; k, dental papilla ; I, dental 
papilla of permanent tooth ; m, neck connecting milk tooth with 
the dental lamina. 



FORMS OFTEin n. Dia- 
grammatic sections. I. In- 
cisor or tusk of elephant 
with pulp-cavity persistenlly 
open at base. 2. Human 
incisor during development, 
with root imperfectly Tormed 
and pulp-ca>il> widely open. 
3. Completely formed hu- 
man incisor. 4. Human 
molar with broad crown and 
two rools. 5. Molar of the 
ox, with enamel covering of 
crown deeply folded and dc- 
pre.ssions filled with cement : 
the surface is worn by use. 
Enamel shf>wn black, pulp 
white, dentine by horizontal 
shading, and cement by dots. 
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slippery fishes and cutties. The common 
porpoise is one of the most familiar forms ; the 
huge sperm whale or cachalot is an example of 
a toothed cetacean on a large scale. Whalebone 
whales have no functional teeth, for though in 
very early life teeth arc to be found embedded 
in the gums they never penetrate. Instead there 
are numerous pairs of horny plates (baleen), 
frayed out at the edges and hanging down from 
the roof of the mouth. So-cal led whalebone was 
formerly derived from them. The whales of 
this group feed upon small animals which float 
in enormous numbers at or near the surface of 
the sea, making up what is called “ plankton." 
Moving along at some speed, the whale takes 
in large quantities of sea-water, which is strained 
through the baleen, leaving behind in the mouth 
the swarms of minute creatures (largely cope- 
pods) it contains. Danger of choking during 
this process of feeding is obviated by the cone- 
Iike top of the windpipe, which (its into the back 
of the nasal passages in such a way that water 
cannot lind its way into the lungs. 

J'eetli for bearing Flesh 

The Carnivora have teeth adapted to tearing 
flesh. The cat family (Felidae) includes beasts 
of prey such as the lion, tiger, Icopaid, and 
cheetah of the Old World, and the puma and 
laguar of the New. Fxami nation of a lion's 
skull serves to show some of the specialisations 
that exist in connexion with the carnivorous 
habit. The jaws arc enormously strong, and 
the lower one is raised by powerful muscles 
inserted in prominent ridges seen on the skull. 
The canine teeth are sharp tusks used for 


seizing and holding prey, while the crowns of 
the back teeth are cutting blades of great 
efficiency. In carnivores of this family, as also 
of the dog family (Canidac), there is one tooth 
on each side of each jaw which is enlarged and 
modified for tearing. This so-called carnassial 
tooth is the last premolar in the upper jaw and 
the first molar in the lower. Rears and seals 
do not have well-developed carnassial teeth. 

Teeth for Grinding 

Bears (Ursidac), with the exception of the 
Polar bear, are omnivorous ; while the canines 
form prominent tusks, the back teeth are blunt- 
crowned grinders suitable for dealing with a 
miscellaneous diet. Seals arc aquatic carnivores, 
of Pinnipedia, to which order the walrus and 
the sea-hon also belong, distinguished by the 
possession of a thick coat of fat (blubber) 
beneath the skin. The walrus has paddle-like 
limbs and only a scanty covering of hair. The 
upper canines foi m large tusks used for grubbing 
up shellfish as food ; the grinders have blunt 
crowns well suited to crushing the bodies of 
these tbod animals. Sca-hons and seals have 
closely set fur. the former being sometimes 
known as eared seals on account of their minute 
external cais. Both types have narrow, sharply 
pointed back teeth suitable for holding fish. 

Complete loss of teeth is usually associated 
with an ant-eating habit. Fruit-eaters have low- 
crowned rather simple teeth, as do most 
primates, the fruit-catmg bats, and the kinkajou. 
The possession of such teeth of supcriicially 
similar appearance does not necessarily indicate 
any relationship. 
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A LI. living creatures have arisen from pre- 
^ existing living things, and most animals 
are the products of that remarkable 
cell, the fertih/cd ovum, which results Irom the 
union of male and female reproductive cells 
or gametes. Some animals, it is true, are 
formed as buds from the parent's body, and 
some eggs develop without having recourse to 
the process of fertilization. But these arc 
comparatively rare exceptions. 

Early Development 

The egg of Amphiaxus is an appropriate sub- 
ject for the study of early development, because 
it contains little yolk material, which, in the eggs 
of fishes, amphibians, reptiles, and birds, modi- 
fies early development, its abundance providing 
obstacles and mechanical difficulties. This egg, 
after fertilization, divides into two. four, eight. 


sixteen, thiriy-two, sixty-four and larger numbers 
of cells, which arrange themselves in the loim 
of a hollow ball oi blastula {m'C illus. p. 2094). 
This division of the egg into cells is called 
segmentation. In Amphioxus the egg divides up 
completely, for which reason segmentation is 
said to be total or holohlastic. In the yoiky eggs 
of fishes and birds, abundant yolk prevents the 
formation of a simple blasiula; instead, a flat 
plate of cells is formed on the upper surface of 
the yolk. The generative protoplasm docs not 
divide up completely, and segmentation is said 
to be partial or mcrohlastic. 

One side of the blastula of Amphioxus, the 
future posterior side, becomes flattened. Here 
the cells are relatively large, and at one point 
they grow inwards towards the cells of the future 
dorsal surface, forming a lip which gradually 
extends completely round the flattened region. 
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The tucking-in process is known as invagination, 
and the lip of the intucked region is the lip of 
an opening called the blastopore. Fn the 
region of the blastopore lip cells are multiplying 
rapidly and are growing over the posterior end 
of the embryo, a process (epiboly) which con- 
verts the simple blastula into a two-layered 
hemispherical cup. The cavity of the cup, 
which leads to the exterior by the blastopore, 
is the rudiment of the gut or cv chenteton, for 
the original cavity of the blastula <the hlastovoel) 
has been obliterated between the two layers. 
Epiboly continues, resulting in an elongation of 
the embryo and a narrowing of the blastopore. 
The embryo at this stage is called a gastrula, 
its two layers of cells being ectoderm (outer)* 
from which the nervous system, sense organs 
and epidermis will be formed, and endoderm 
(inner), which later forms the digestive canal 
and its derivatives like the liver and lungs. 
Gastrulation, therefore, results in the separation 
of two of the three germinal layers which 
characterise the triploblastic animal. 

Subsequent changes result in the separation 
from the endoderm of the third germinal layer 
(mesoderm) and the notochord. The latter is 
seen in the elongated gastrula as a strip of cells 
above the archentcron in the middle line, the 
mesoderm appearing as a wider strip on each 
side. Each mesoderm band develops a longi- 
tudinal groove open widely into the archentcron. 
As the groove deepens, a pair of small pouches 
are cut off from it in front, their cavities being 
completely separated from the archentcron. 



GASTRULATION IN AMPHIOXUS. Dia- 
grams showing flattening (I 2) and infolding 
(invagination) (3 -5) of the blastula, the blastocoel 
becoming obliterated and the urchenteron estab- 
lished ; (6-7) elongation of the gastrula and 

completion of gastrulation. a, ectoderm ; b, 
dorsal lip of blastopore ; c, endoderm ; d, 
ventral lip of blastopore ; R, blastocoel or seg- 
mentation cavity ; $, archentcron ; T, blaatoporal 
opening. See text beginning on p. 2093. 


The walls of the pouches form the first pair of 
somites ; behind these, numerous other pairs 
are developed later. With the formation of the 
somites the three germ layers are initiated. 

Germ Formation 

The details of germ layer formation vary in 
different members of the Vertebrata, but the 
general principles of early development are the 
same. The presence of yolk, or the develop- 
ment of the embryo within the body of the 
mother, results in modifications of the process 
of segmentation and gastrulation, often by a 
short-circuiting process whereby certain stages 
are omitted. But the development of the 
embryonic structure from the three germinal 
layers is essentially the same in all vertebrates. 
From the ectoderm arise the epidermis (with its 
derivatives, scales, feathers, and hairs), the 
entire nervous system and the sense organs, the 
lens of the eye, the membrane lining, the moufh 
and nose, the enamel of the teeth, and the lowi^r 
part of the digestive canal. From endodertn 
are derived the lining of the digestive canal (and 
of the larynx, trachea, and lungs), the liver, 
pancreas, thyroid, and thymus. The mesoderm 
supplies the raw materials from which are 
developed the connective tissues which bind 
the bodily parts together, the bones, muscles, 
blood vessels and heart (as also the blood), the 
teeth (excepting their enamel layer), the kidneys 
and their ducts, the reproductive organs, fat and 
bone marrow, and the membranes covering the 
heart, lungs, and digestive viscera and also lining 
the coelom. 

At one time much stress was laid on the 
germ-layer theory, concerning the embryonic 
origin of the various types of tissue of the body. 
It is now known that the distinction between 
the various layers is not absolute, for certain 
embryonic structures do not fit easily into these 
categories, yet may be the precursors of 
important structures. The tissues of the germ- 
layer theory, however, are still very convenient 
to use in a descriptive sense. 

Development of Brain, Eye, Ear 

Ectoderm gives rise to the nervous and 
sensory structures of the body. On one side 
of the elongated vertebrate embryo rather tall 
cells form a flat plate, the neural plate, the edges 
of which rise up as folds that meet in the middle 
line to form a hollow neural tube, the forerunner 
of the spinal cord and the brain. The first 
indication of brain development is a dilatation 
of the front end of the neural tube into three 
large vesicles, divisions marking out future 
fore-, mid-, and hind-brain. Eye rudiments 
appear as outpushings of the sides of the fore- 
brain, which form a cup (the optic cup) on each 
side of the embryo, connected with the fore- 
brain by a narrow stalk. The lens of the eye, 
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however, forms as an ingrowth of superficial 
ectoderm towards the optic cup. As the 
ingrowth rounds itself off into a tiny vesicle, it 
becomes associated with the optic cup (that part 
of the rudimentary eye which forms the retinal 
layer and the overlying pigment layer), with 
which it forms the eye. The cars develop as 
paired ingrowths of the ectoderm at the level of 
the hind-brain, the olfactory organs as similar 
pits situated just above the mouth. 

The Amnion Membrane 

Reptiles, birds, and mammals arc grouped 
together as Amniola, amphibians and fishes 
belonging to an alternative group of Chordata, 
the Anamnia. Amniola are so called on account 
of the protective fluid-lilled membrane, the 
amnion, which envelops the developing embryo. 
T his membrane is lacking in fishes and amphi- 
bians. I'he amnion arises in front of the head 
of the amniole embryo as an ectodermal fold, 
which grows backwards and soon covers the 
[lead. Upgrowths on each side of the embryo 
continue amnion growth until this fold com- 
pletely covers the embryo. Amniotic fluid fills 
(ho vSpacc between the embryo and the inner 
layei of the ammon (olds (or true amnion), to 
seivc as a watcr-cushion or shock absorber and 
]ircvent undue buflcling of the embryo. This 
mcmbrunc is sometimes impcri'cclly removed 
during human birth, when the individual is 
‘ horn With a caul/’ and deemed lucky. 

Inunctions of the Allantois 

Another important accessory to cmhrvomc 
development in high vertebrales is the allantois. 
In the chick embryo this appeal's soon after 
amnion formation, as a down-growth of the 
door of the hirul part of the archenteroii. It is 
thus endodeimal, but has an outer covering of 
mesoderm. It grows out into the space 
between the true amnion and the fold outside 
tins (the false amnion or chorion), which it soon 
completely fills. It thus comes to lie close 
beneath the porous egg shell and, being 
abundantly supplied with blood vessels, it is 
admirably lilted to function as a respiratory 
organ, 'fbis function of the allantois is ol the 
greatest importance. Though the embryo has 
gill slits closely resembling those of the lish, 
these are not functional breathing organs, so 
that respiratory exchanges elTccled during 
embryonic development depend upon this 
function of the allantois. Bui this embryonic 
organ serves another function, that of accumu- 
lating waste products during embryonic life. 
When development is complete, the allantois is 
severed close to its connexion with the arch- 
enteron, the short stalk remaining to form 
the bladder of the new individual. 

In mammal embryos the allantois plays yet 
another part. At a very earlv time during 



fOKTAL DEVKLOPMENT IN BIRDS. 1, 
early stage in the formation of the amnion ; 2, 
stage with eompleted amnion and eommeneing 
allantois ; later stage. The outer line is the 
ectoderm ; the endoderm is represented by a 
broken, the mesoderm by a dotted line : a, uS 
allantois ; b, anus ; e, notaehord ; d. spinal 
cord ; c, archentcron ; f, amnion ; g, heart ; 
h, brain ; j, menihrane ; k, mouth ; 1, umbilical 
duct; ni, iid, coelom; n, amniotic fold; y, 
the yolk-sac. 

! unn I*arke «.< UoswvU, " 'Joxthnok of /,o ilonv,'' 

Mill niiflan it ( o. 

pregnancy it establishes a connexion with the 
maternal tissues, and assists in the transport of 
nourishment from the mother to the embryo. 
In this way the placenta is formed at the point 
w'hcrc the allantois and overlying embryonic 
membrane come into contact with the wall of 
the womb. Outgrowths from the embryonic 
tissues penetrate the wall of the womb ; in many 
animals the maternal tissues arc eroded until 
the embryonic tissues meet the maternal 
capillaries or even the mat.rnal blood, so that 
only the embryonic tissues separate the maternal 
and foetal blood streams. There is never actual 
mingling of the blood streams, for this would 
present considerable physiological problems. 
The interchange of nutrient and excretory sub- 
stances is effected by diffusion across the tissues 
that arc intervening. 

Similarity between Embryos 
In studying animal development one is some- 
what astonished to find similar organs developed 
in much the same manner, and to find structures 
like Rill clefts developed in the bird and mammal. 
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as well as in the fish. Another fealuie which which the individual in its development to some 
impresses the student of comparative embryo- extent repeats the history of the race to which it 
logy is the great similarity between embryos of belongs. The embryos of the fowl and man 
vertebrates like the dogfish, lizard, chick, and develop along the same general lines because 
rabbit, or man during the early stages of the ancestors of both evolved along similar lines 
development, louring later development, how'- before finally diverging. Anthropoid ape and 
ever, such embryos tend to vary more and more, human embryos resemble one another for a 
so that it becomes increasingly less djOicull to longer period during development because these 
distinguish between, say, the dogfish and chick types diverged later in the evolutionary history 
embryos, or the cluck and the human embryo. of the Cranial a. The theory is not to be accepted 
These facts make it possible for the expert without reservations, for, as has been shown, 
to detect closer or more distant relationship, mechanical difficulties may modify development, 
because, in general, the more closely allied two Also, embryonic organs do not necessarily 
animals happen to be, the longer do the appear in the same chronological order in 
embryonic resemblances persist. One has to different craniate types, nor in the order of their 
wait longer to delect embryonic structural phylogenetic appearance ; the order of their 
differences between man and anthropoid apes development may vary, for reasons that are not 
than those between man and rabbit. quite clear. But the theory fils the most 

These facts arc summarised in the so-called generalised facts, and provides the embryologist 
theory of recapitulation (the modern equivalent with a means of collaborating with the palaobn- 
of Haeckel’s biogcnctic law), according to lologist in deciphering many complex problems. 

ij:ss()n 31 

Growth of Animals 

I N attempting to gain a few imprcssums of Giowth, in the sense of size increase, lias been 
what IS implied by the term '"growth,” accompanied by ceil specialisation or differenlia- 
onc cannot do better than select the most lion. Moi cover, cells showing similar charac- 
familiar living organism, man himself. Like tors have been aggregated into tissues, and 

other organisms, man arises as the product of tissues of various kinds have been amalgamated 

a single living cell,' the fertilized ovum. 1 his into organ systems with special functions to 
seemingly simple unit of living matter contains perform. This unfolding of organs implies 

all his growth potentialities, yet shows no trace something over and above difl'erentiation inlo 

of its inherent powers w'hcn viewed under the cell types, and it is given the specific name 

microscope. It is so small that if all the ova nufrphoijicnvsis, 

produced by a woman during her sexual life Regarding growth for the present as overall 

were laid in a row, this row would scaiccly be enlargement, which is a simplihcalion of the 

one inch in length ; the diameter of a human facts, the rate of growth is not constant. Apart 

ovum is about one-lifth of a millimetre. from the existence of diurnal variations in si/c, 

or fluctuations in growth rale over periods 
Rate of Growth longer than this, there is a gradual falling o(T in 

Whilst Iraveiling towaids the womb, the growth rate as the individual becomes older, 
fertilized ovum divides up to form a hollow ball During the last month before birth the foetus 
of cells or blastocyst, which embeds itself in increases its weight by one per cent each day. 
the wall of the womb. Nutrient materials and If such a percentage rate of grow'th conlinuctl 
oxygen arc obtained from the mother, being after birth wc should have to get used to 
first absorbed by the superficial cells of the seeing one-year-old infants as large as adults, 
blastocyst and later by the allantoic placenta. In the mammals and birds growth normally 
F or about 40 weeks, the young human being, ceases on the attainment of adult size, though it 

nourished by its mother, grows and develops, is less certain that growth ceases altogether in 

until the liny ovum has become a baby weighing the other vertebrates, particularly fish, which arc 
as a rule about seven pounds and measuring thought to continue to grow, though more and 
about 20 inches in length. more slowly, as long as they live. Many fish 

The ovum is a simple spherical cell, but the also show an annual fluctuation in growth rale 

baby’s body is a vast community of billions of caused by variations in the food supply, and 
cells of diverse types and belonging to tissues probably also by the diflerence in sca-tempera- 
like bone, ner^e, mu.sclc, and blood. The ture in summer and winter, which must alfcct 
cells resulting from division of the ovum have the general activity of a cold-blooded animal, 
progressed along diflerent lines to become fitted An inadequate food supply will obviously 

for a variety of tasks in the economy of the body affect growth ; some animals without hard 

after birth They have become differentiated, skeletons, such as flat-worms and .sea-anemones. 
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Growth of Animals 


will actually become smaller if starved, resorbing 
and using as food sonic of the substances of their 
own bodies. This does not happen in more 
highly organized animals. The arthropods are 
in a peculiar position as, having an exoskeleton, 
they cannot grow unless they moult the old 
cuticle and form a new one ; actual growth 
takes place quickly by the expansion of the new 
cxoskeleton before it is hardened, after which 
the arthropod must wait till the next moult 
before it can again increase in size. 

Whileift young animal is growing, its piopor- 
tions arc subject to great change. The head of 
a newly born infant takes up about one-quarter 
of the entire length of the body. The head is 
well developed because it has followed the growth 
of the brain, which has an early start and a high 
initial growth rate, and at birth attains one- 
hflh the weight of the adult brain. The fore 
part of the body grows most rapidly at the out- 
M:t, the parts farther back growing progressively 
more slowly. I'hus one speaks of an a\ial 
growth gradient with its high point in the legion 
of the head. 

The infant's body is relatively small at birth. 
It begins to grow' later than the head and does 
not possess so high a growth rate. In order to 
.ilia in normal adult proportions, tlieicforc, it 
inusi grovN' moie rapidly than the head after 
birth. The of the growth gradient must be 
leversed. The way in which the early growth 
advantage of the head is cancelled out after 
Inrlh is readily seen by the fact that the body is 
four times the length of the head at birth, but 
eight times this length at maturity. The propor- 
tions of young animals are just as dissimilar 
horn those of their parents. The calf and foal 
lit birlh have lela lively huge heads and short, 
shallow bodies, i^oiscd on relatively long limbs. 

All parts do not grow uniformly, nor do all 
organ systems. The skeleton grows at the same 


rate as the entire body and determines stature, 
though all parts of the skeleton do not grow 
at the same rate. 

Growth of the bodily organs involves con- 
tinuous competition between various parts. 
It can be likened to a long-distance race, in 
which some competitors start well but lack 
staying power, some pursue an even course, and 
some start badly but end with a flourish. Un- 
like the competitors in such a race, however, the 
parts of the body all linish simultaneously, so 
to speak. 

Although the general growth rate ceases in 
an adult mammal, the grovvtii of parts of the 
body such as skin, nails, and hair, continues 
throughout life, as also must the growth in the 
bone marrow to produce new blood corpuscles. 

Some at least of the processes of growth arc 
under the control of the endocrine system, the 
ductless glands of the body. Hut such factors 
cannot control growth before the glands them- 
selves arc dilTerentiatcd. It is a primary 
characteristic of living matter that it can grow', 
that Its substance is capable of self-replication. 
How this happens, and how the self-replication 
is controlled in such a manner that the organism 
will come to resemble its parents, is still a mys- 
tery. It is known, however, that special type.s of 
protein and other substances found in the nuclei 
of cells arc of importance in this respect, and 
that the nucleus of the fertilized egg is the prod- 
uct of the fusion of nuclei derived from the two 
parents. When the fertilized egg cell divides, 
the substance of its nucleus is divided between 
the cells resulting from division, and something 
in the organization of those nuclei governs 
the ultimate fate of the cells. How' this happens 
is not yet known, though something is known 
of the way in which certain parental charac- 
ters may be expected to be distributed among 
the oHspring. 
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I UK HRIDGK or AUGUSTIIS A 1 RIMJNI (iincieiit A ri min urn) which, hiiilt in A.I). 22, was so sounc^y 
constructed that it has withstood the traffic ot nineteen centuries and is still in use. Its Five arches arc separat^ 
by massive piers containiii($ in each spandrel an ornamental niche instead of the more usual flood arc^. 



ELOOIJENI OF ROME'S CONSTRUCIIVE GENIUS. Ihc Colosseum at Rome, begun by Vespasian 
in A.D. 72. Built round a huge elliptical arena 282 feet by 177 feel, the tiers of scats were arranged in four 
storeys each built on 80 open arcades. The whole building was 615 feet long, 512 feet wide, 160 feel high. 
Its ruinous condition is due to the ravages of medieval builders who wanted stone without the cost 

of quarrying. 
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TJiSTORY, wrote Edward Gihhon { 1737-94)^ is “ littU* rmfre than the rej^f\ter of the crimes^ 
/offies and misfortunes of mankind."' Most histones, not exchidinft his own The 
DevUne and Fall of the Roman Fmpiref" would seem to Justify his remark, since they 
are concerned almost entirely with political happeninf^s, with wars and battles, laws and 
treaties, the fortunes of dynasties, the rise and full of states. Afore and more it is coming' 
to be recognized that these political histones leave out much of the verv greatest interest 
and import ance. The everydav life of the common people in all the centuries of the past 
docs not afford such scope for dramatic description as the tales of blood and slaughter 
on which historians dwell : hut it is the work of the "\ifreai unknown" ihat ha^ lifted 
humanity from its primitive beginnings to the immensely complex and varied hfe of the 
20th lentury. 

This Course tells something of this human advent me. The political background., 
some knowledge of which is not only desirable hut ewenlial, is' given in the Courses on 
Anciunt and MhDiLVAL History and Modern Hisiory /;/ }^bl. 1, and Hritish History 
AND Poi iTics in VoL 5. Social Anihropot ooy ni Vol. 2 and Arctiatoloov in 
Vol, 3 may also he consulted with advantage. 
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SOCIAL HISTORY 


LESSON 1 

Hunters and Artists of the Stone Age 


H uman history begins with a question mark ; 
it is not known when or where man 
lirst became man. Some anthropo- 
logists suggest that a hundred thousand, two 
hundred thousand, or half a million years 
may have elapsed since our ancestors “ came 
down from the trees.” Some declare that the 
race arose in central Asia, others that Africa was 
man’s first home. 

However that may be, as years go by the 
gaps in human knowledge grow less and less; 
and now, thanks mainly to the stone implements 
which early men left behind them, it is possible 
lo trace the cultural development of Europe 
for fifty thousand years and more. 

1'hose flakes and cores, scrapers and gravers, 
celts and borers, knives and arrow-heads, 
which nil so many glass cases in museums, tell 
what IS to be learnt of the first I uropeans. 
But. the story is fragmentary and confused. 
About the oldest of the flints, the unshapely 
lumps or ” eoliths ” found in Red Crag at 
Ipswich m Siilfolk, for instance, and in the 
gravels above Ightham in Kent, controversy 
still rages. Were they chipped by human 
effort, or by chance and the l^orccs of nature ? 

Concerning the next most ancient finds (here 
is more certainty. The big, clumsy-looking 
houchers so named because it was Boucher de 
Perthes (1788 1 868), a customs officer at 
Abbeville, France, who first demonstrated their 
human workmanship— knuckle-dusters, hand- 
axes, or general tools-of-all-work, found in the 
drift gravels of the big rivers, tell something of 
the. ways of life and 
mental development of 
mankind in the days 
before the last Ice Age, 
when the present river 
system had not taken 
shape, and when the 
climate was warm and 
dry. No bones of 
C'hellcans or Acheulcans 
(so called because typical 
implements of their 
culture were found at the 
Amiens suburb of St. 

Acheul and at Chellcs- 
sur- Marne) have come to 
light ; only the flints bear 
witness to the existence of 
these people during many 
hundreds of centuries. 

When the fourth Ice 
Age had the world in 
its grip, beetle-browed 


savages shambled in and out of caves. This 
was Neanderthal man (the Neanderthal cave 
near Diisscldorf, Germany, was where the first 
bones of the species were discovered, in 1 857) ; 
the memory of him perhaps survives to-day 
in the ogre of nursery stories. Apparently he 
had the Continent to himself ; the earlier folk 
had disappeared, perhaps killed by this fear- 
some creature, or perhaps driven south by the 
encroaching ice. 

Neanderthalers or Mousterians 

The Neander thalers (or Mousterians, as they 
arc often called, from the fact that typical flint 
implements were unearthed in the cave of l-e 
Moustier, in the Dordogne, ITarice) lived in 
a hard time. Forced to find shelter, they chal- 
lenged the cave-bear and ejected him fromlhis 
home. With flint arrows and spears they chafed 
bison and deer ; they caught mammoths aiid 
rhinoceroses in concealed traps. 1 or thousands 
of years the Ncandcrthalers endured the winds 
and snows, the sand storms and drench- 
ing rams, of an inclement age. Then, about 
12000 B.c'., they disappeared from what is now 
Europe. 

I'heir successors may have been the ancestors 
of some of the present F:uropcan peoples. 
They were delinitely men, and it is believed 
that they arrived by way of the land bridges which 
then linked Spain and Italy to Africa, and that 
as the ice retreated and the climate improved, 
they gradually spread across ever-widening 
grasslands. They loo lived in caves ; and in 



A PAINTING OF TEN THOUSAND YEARS AGO. Thi.s painting on the 
wail of a cave at Cogul shows a Rroup of women surrounding a solitary man. 
It may be a marriage scene or some other aspect of social orguni/ation 
among the Capslans in Spain, 
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i ho&e bowmen (lom Moiclld la Vella arc clearly engaged in mortal 
combat - first evidence for warfare between man and man. 
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On the left, a man collecting wild honey from a tree while the bees buzz round him. His bag is made 
probably of leather. Centre and right, male nudity contrasted with feminine trappings . these 
figures arc engaged in ritual dancing. 


Boar hunt, from the cave of Chaco del Agiia Amarga in eastern Spam. 
OCCUPATIONS IN THE DAILY LIFE OF THE CAPSIAN CAVE PAINTERS 

From Ohermoier, [£! Ilonthrr FdMl (lop and middff left\ and Cahrt‘, O 4rie Rupeitre (remainder) 
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Hunters and Artists of the Stone Age 2101 


France and Spain and elsewhere ex- 
amination of cave floors has revealed 
a mass of debris of their feasts and 
burials ; tools and ornaments display 
a sequence of development, classified 
by archaeologists according to the 
districts in France in which distinctive 
“finds ” were made. 

The earliest or Aurignacian stage 
(Aurignac cave. Haute Garonne) is 
marked by statuettes of fat and 
steatopygous (fal-buttocked) females, 
and by engravings on horn and 
ivory. Next came the Solutrcan stage 
(Solutre, near Macon), distinguished 
by the beauty and quality of its stone 
implements; and then the Magdalen- 
lan (La Madeleine, near Dordogne), 
during which prehistoric art reached 
its zenith. 

It is difficult to exaggerate the 
achievement of the Palaeolithic artists 
who lived some ten or twelve 
thousand years ago. In the farthest 
rcccsscvs of their caves they painted 
with red and yellow ochre on the 
smoother surfaces, by the dim light 
of lamps Ibd with animal oil, pictures 
of the beasts that roamed the country: 
the bison ; the shaggy, long-tusked 
mammoth ; the charging boar ; the 
alert slag ; the browsing horses ; and 
the sleepy rhinoceros. 



PREHLS'I’ORIC HUN'J'SMEN shooting arrows at deer were 
portrayed by a Capstan cave artist on a wall of rock in eastern 
Spain some ten thousand years uro. This nainliiig is in a 
cave in the Barranco de Valltorta. Sec also Ulus, in p. 2100. 


l.ESSON 2 


Emergence of 

T UI first wave ol “ modern “ men is supposed 
to have reached l uropc, probably from 
Africa, about 12000 ii.c. Wave after 
wave followed, and during the next five thousand 
years or so Palaeolrlhic culture spread north- 
ward across the continent. 

Man was still a hunter ; a gatherer of food, 
not a producer. He ale the grains and fruits 
collected by the womenfolk and children, but 
he had not yet learnt how to grow them. 
Animals were still foes or rivals ; it is doubtful 
whether he had the companionship of a dog. 
He had no pottery, no metals ; his tools and 
weapons were of stone, wood, and bone. 
In groups of two or three men with their women 
and children, our prehistoric ancestors roamed 
the grasslands in search of food, and at night 
huddled round the camp fire. 

For thousands of years the Old Stone (Palaeo- 
lithic) Age ran a course unmarked by calendar 
and almost untouched by change, until it was 
overtaken by one of the great crises in human 
aflfairs. Further withdrawal of the ice sheet 


Modern Man 

and the consequent slow spread of damp and 
gloomy forest across what had been the dry 
and sunny grassland wiped out the food supply 
of animals, the animals themselves, and the 
men who lived by hunting them. The civiliza- 
tion of the hunter-artists disappeared. The 
masterpieces of the caves were followed by the 
painted pebbles of the Azilian folk (so called 
because their characteristic stone implements 
and ornaments were found in abundance in 
a cave near Mas d’Azil, on the Garonne, 
France) ; and the cultural descendants of the 
Magdalenians waded among the shallows of 
the Baltic, clawing from the rocks the shellfish 
that composed their daily food. But while in 
western Europe culture degenerated and almost 
died, in south-western Asia or Egypt in the 
so-ealled “ fertile crescent ” — men were taking 
the first great stride in civilization : food gatherers 
were becoming food producers. The invention 
of agriculture (not later than 6000 b.c. and 
possibly very much earlier) was accompanied 
by improvements in the working of stone 
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IKKICATION. This primitive method of >^Hter- 
ing dry fields is still used in Egypt. Leather 
huekets scoop up water from the Nile and lift 
it by stages to the top of the slope. 

implements, the invention of the arts of potteiy 
and weaving, the discovery o(‘ copper and the 
beginnings of working in metal, and the domesti- 
cation of certain animals. 

Of the beginnings of these supremely important 
processes very little is known. The men who 
first made two blades of wheat grow where 
they had seen but a single wild one, who 
wrapped damp clay about a basket framcwoik, 
who tamed the jackal and penned the cattle 
of the steppes —these pioneers were the real 
founders of our world. They made 


mountains, may well have suggested to the 
primitive Egyptians that what the river did so 
well they too might do. Once agriculture 
and irrigation had begun, there would 
be a concentration and rapid growth of 
population ; and the necessity of providing 
food for an ever-growing number of mouths 
must have stimulated further inventiveness. 

According to Sir Flinders Petrie (1853 1942), 
the people of the Nile valley passed from the 
food-gathering into the food-producing stage 
at least ten thousand years b.c. ; and although 
the dale is still the subject of controversy, it 
is certain that long before the rise of the 1st 
Dynasty (3400-3200 n.c.) Egyptians were cul- 
tivating cereals, producing fine pottery and 
delicate work in flint, weaving fabrics and carving 
ivory, using boats on the river, and farming 
oxen, sheep and goats, and perhaps ostriches. 
They also painted their faces with malachite, 
the green ore of copper (apparently because 
green, the colour of the life-giving flood-water, 
w^as regarded as life-giving or lucky). Fjpm 
one end of the long valley to the other their 
culture was remarkably uniform. \ 

Peasant Industries \ 

In Mesopotamia, probably not long after- 
wards, the peasant began hoeing the fields w'iih 
stone or wood implements. He hunted birds 
with bow-and-arrow' and sling, and fished 
with nets and traps made of reeds. He planted 
and tended groves of dale palms, and in his 
cultivated patch were many of the cereals and 
vegetables known to us wheat and bailey, 
onions and mint, beans and lettuce, turnips, 
radishes, and cucumbers. His womenfolk for 
the most pail slopped at home in the reed- 
built huts by the water’s edge, looking afltM' the 
children, preparing the food, grinding the corn, 
baking the pottery, and weaving the simple 
garments. 

Black buffaloes stumbled through the mire, 
asses trotted along carrying heavy loads, the 
shepherd watched white and brown sheep in 


history possible, and of them history 
knows nothing ; mythology distributes 
their credit among gods and heroes, 
and explains very little. 

In the Nile Valley 

The consensus of opinion seems to 
be that civilization had its rise in the 
Nile basin rather than in Mesopo- 
tamia, the other most likely source 
of its origin. For countless ages 
the great river has flowed between 
Its narrow walls ; the almost unbroken 
regularity with which the valley's 
vegetation was renewed by the 
summer flood, loaded with rich 
earth washed from the Abyssinian 



A 81 ILL OLDI'.K METHOD of raising water in ancient 
Egypt is shown here. It was used before the invention of 
the system in the top photograph. 
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the clearings. Pedlars travelled from one village 
to another in boats made of bundles of reeds, 
carrying with them dyes and cloths, carpels 
and pottery — and in course of time a less- 
welcome voyager, the tax-gatherer, passed from 
island to island across the swamps, collecting 
the dues demanded by the priests of the near-by 
town for the service of their god. 

Similar developments took place wherever 
climate and geography combined to facilitate 
the production of a regular food supply. As 
it was on the banks of Nile and Euphrates, 
so it must have been probably somewhat 
later — on the banks of Ganges and Yangtsc. 
All the river civilizations were based on water 
control ; if the floods failed, the people died. 

As populations grew, irrigation becartlc a 


necessity, and this gave rise to co-operation 
between villages and small city states. The 
supply remained more or less constant, hut 
the area that must be watered to grow 
sufficient food was continually increased. Hence 
embankments had to be raised and maintained, 
lields measured, the water pumped up and 
diverted and fairly apportioned. 

Civilization must have progressed fairly 
rapidly once the first (but hardest) steps had 
been taken, and it is obvious that these early 
river cultures were essentially peaceful. War 
appeared as an incursion from without, intro- 
duced by nomad hordes who envied the youthful 
civilizations their food and comforl. War, like 
luxiiiy and leisure, may be regarded as one 
of the by-pioducls ol‘ civilization. 


LESSON 3 

Life and Labour in Egypt and Mesopotamia 


I T is not known how long ihc civilizalion of 
prc-dynastic Figypt lasted before the country 
was unified under the first of its thirty-odd 
dynasties. I'hen, between 3400 and 3200 ii.c 
began the Old Kingdom, of which the principal 
monument consists of the pyramids 

Much has been written and conjectured about 
the pyramids, especially those at Gizeh. fhe 
theory that they were simply royal tombs 
designed to accord ^viili Ei^gyptian beliefs con- 
cerning immortality, iiuliiccs sullicicnt respect 
fV^r the scienlilic knowledge and skill and the 


power of organization involved. More elaborate 
theories have suggested (1) that pyramidal 
shape and mass were intended to defend the 
royal family, alive or embalmed, against the 
effects of gravity-induced disintegration of 
the moon, and (2) (hat the structure of the 
(ireat Pyramid embodied a system of prophecy 
of woild events, to be interpreted through the 
observing o(' numerical correspondences of 
measurements of its chambers and corridors with 
periods of time. No mailer what compulsion 
moved the builder-kings, the peasants were no 



THE PYRAMIDS AT GIZEH. Three kings of the 4th dynasty built this famous group. In this view the 
Great Pyramid, that of Khufu (or Cheops), is on the left. Originally it stood 481 feet above the plateau, 
and It is estimated to contain 8S million cubic feet of stone. 

Ro\>al Air Force ojftciul, crown copyrighi 
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H(JMK OF rilF JNIOON COO. Air vifw of the hu^e mound at Ur, in the deltii 
or the Fuphrntps', on which once stood (he zigeurat or temple tower of Nannar, 
the moon yod of Ur. As stone was very rare in Mesopotamia, (he Sumerian 
architects used bricks of baked mud for even their most massive buildings. In the 
foregroimd are the crumbled remains of the great temple enclosure. 

RoyoI -iir furcc offidal, rronn copvriy,hl 

doubt impressed lo transport the masses of 
Slone on floats and rollers from the limestone 
quarries across the Nile. 

The Greek historian Herodotus (c. 484-424 
B.c.) wiote that 100,000 men were thus annually 
employed during the three months’ flood season 
--when, according to a modern I'gyplian 
saying, the fellah goes to sleep. Remains of 
workmen's barracks suggest that about 4,000 
craftsmen were continuously at work on the 
pyramids for perhaps 20 years. [.specially 
during the 4lh Dynasty (c. 2900 to 2750 n.c.), 
the material resources and labour-power of 
Hgypl were spent on these monstrous erections. 

Very early m their history the Egyptians invented 
the practice of embalming, and so beneath 
vast masses of pyramidal masonry there have 
been found the mummilied remains of pharaohs 
who ruled thousands of years ago. 

Dead Man’s Double 

A mummy might fall lo pieces or be damaged 
by thieves ; such a disaster was believed to 
involve injury to the surviving soul. Before 
the mummilied corpse in the stone-built tomb 
a statue of the deceased was therefore placed, 
lo be regarded as a “ double,” or extension of 
his body. So long as the statue continued lo 
exist, the soul of the man lived on in the land 
of the shades. Sometimes, to ensure survival, 
not one statue but many were carved and hidden 
in small chambers cut in the rock behind. 

On the walls of the burial chamber they 
painted pictures, showing the dead man as 
very much alive, going to war, or hunting game. 


or sitting at dinner with 
his wife and friends ; 
pictures of peasants 
ploughing and sowing 
and reaping for his 
benefit, bakers and 
brewers preparing his 
bread and barley-brew, 
women weaving cloths 
for him to wear, cobblers 
making his shoes, ship- 
wrights toiling in their 
yards to convey him 
and his family in comfort 
down the Nile. 

This painted world of 
make-believe was vicw'cd 
in much the same way 
as the statue-double 
as an e.\ tension of j the 
real. It tells the aj^rch- 
aeologisl and historian 
nearly all that is known 
of the ways of the 
F'gyplians of four or l\vc 
thousand years ago. 

As early as 4000 li.r.. 
and probably very much earlier, the Mesopo- 
tamian plain was dotted with brown-walled 
cities, each surrounded by orchaids and dale 
palm groves, wheal-ficlds, and meadows 
wherein were pastured oxen and bulfaloes, 
sheep and goats. 

City Temple 

Within the city the most prominent building 
was the temple, dedicated to the local god. 
This usually look the form of a /iggural, oi 
staged tower, erected on a high platform or 
arliticial mound, and reached by wide stairways. 
Some ziggurals were mighty edilices, and it 
has been suggested that they represented an 
attempt by their builders, the Sumerians, who 
were originally a mountain folk, to reproduce 
by artificial means the environment in which 
their ancestors had worshipped. fhe most 
famous and largest of the ziggurals was that 
of the god Marduk at Babylon, generally 
supposed to have suggested the account of the 
Tower of Babel mentioned in Genesis. 

Mud-brick Palace 

Close to the temple, and on the same mound, 
was the palace of the city lord or king, built 
of mud bricks like all the other buildings, but 
decorated occasionally with stone carvings, 
and often with colour-glazed bricks, copper- 
plaques, and carved or painted frescoes depicting 
pastoral scenes or the king's splendid triumphs 
over his enemies. 

Outside the sacred enclosure in which stood 
temple and palace were the jumbled homes of 
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A CORRIDOR IN THh I’OMB of Rameses IX, iit Thelies. 
I he corridor is one of several leading to the central tonih chamher. 


ihc people, buill of brick or earth, 
with flat roofs. Those of the 
middle chesses were in two storeys 
with rooms opening otf a central 
courtyard, the ground floor being 
taken up by the reception room, 
servants’ quarters, lavatory, and 
private chapel (beneath whose 
floor was the family burial place) ; 
upstairs were the living quarters. 

rhe dwellings of the poorer 
classes were generally smaller and 
of one storey only. Windows 
were few, to secure coolness and 
proacy ; and as a rule there was 
none on the ground floor giving 
on to the street. Furniture com- 
prised mats and carpels, chairs 
and stools, low three-cornered 
i.ibles, and beds with string mallrcsscs. The 
better type of house had drains leading down 
into cesspools. Water was obtained from public 
wells in the street. Oil lamps provided 
illiiminalion. ^ 

Slave's Rights 

At the head of each small city stale was the 
king. Bclow' him, socielv was divided into 
an upper class of priests, government oflieiaK, 
and the like ; a middle class of subordinate 
ireemen ; and a numerous class of slaves. 
I he slaves were the absolute properly of his 
master, and could he disposed of as the master 
willed. They were branded or lallooed, and 
w'otc a disiinciivc dress, and any piopcrty they 
might cornc by belonged at law lo their master. 

Nevertheless, Babylonian slavciy would pro- 
bably have compared favouiably with that 
which disgiaced America and Africa into the 
blth century. In practice, the slave held propt^rlv- 
lie was exempt fiom military .service, though 
not tiom peiiodical or occasional forced labour. 


If he married a free woman, his children bv 
her w'crc born free. If a slave girl boic children 
to a freeman, she and her ofl'spring were entitled 
lo their freedom on his death. 

Womcirs Independence 

Women .seem to have enjoyed a considerable 
degree of independence. Monogamy vvas the 
general custom, but a second wife was allowed 
when the first proved barren. The wife 
kept possession of her dowry, and could engage 
in business on her own account, even lo the 
extent of keeping a tavern. Women became 
priestesses -the high priestess was called the 
“ Bride of the God ’’—and abbesses of convents 
of nuns. Temple prostitutes were not despised, 
but regarded as devotees who had made to the 
god the most precious sacriticc in their power, 
fhcrc were unpleasant elements in the Babylo- 
nian civilization, such as a husband’s privileges 
of divorce, and his right lo hand over his wife 
to a creditor for a maximum period of three 
years in payment of his debts. 



HOMKS of the EGYPTIAN PLEBS. The workers who quarried the stone for the tomEs of pharuoh 
and noble lived in box-like homes, surrounded by a strong W'alJ, as can be seen from this illu.stration of an 
excavated village near Tel-el-Amarna. Each hoiis(' contained a front room (shared with domestic animals), 

living-room, bedroom, and kitchen. 

Ftom Ihf n.'r of Akht nut eu" I ^ypt FxpL>raiiofi 
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7’he spades of the 
archaeologists have re- 
vealed much of the life of 
that far-distant time. 

The complelest picture is 
afforded by the Code of 
Hammurabi, who, about 
2100 B.C., ruled over the 
kingdom of Babylonia, 
into which the small city- 
states had become 
merged. Engraved on a 
side (upright stone slab) 
now in the Louvre in 
Paris, the Code summar- 
ises the principal laws 
then in force. It contains 
regulations concerning 
commerce and agricul- 
ture, and the treatment of 
women and children and 
slaves. It fixes the wages 
of labour and the hire of 
cattle and transport. It 

(ixes the fee of a doctor who has opened a 
tumour — and also provides that if the doctor 
bungles his job and the patient die^s, the doctor’s 
hands shall be cut off. A builder must die if 
the house he has built falls and kills the house- 
holder. Robbers caught breaking into a house 
arc to be executed in front of the breach they 
have made. Those who 
lake advantage of a tire 
to plunder the house are 
to be thrown into the 
flames. 


The Deluge 

In common with most 
other ancient people^ , the 
Babylonians had their 
epic stories. The best- 
known of thc.se tells how 
Gilgamesh, tyrant-king of 
lircch, is greatly disturbed 
by the sudden death of 
his bosom friend, and sets 
out to discover the secret 
of eternal life. I le comes 
at last to the abode of 
Uta-napishtim, the Baby- 
lonian Noah (the Genesis 
story of the f^lood is 
usually supposed to owe 
much to the Babylonian 
legend), who, having 
survived the Flood, must 
surely possess the secret. 
Uta-napishtim, however, 
gives Gilgamesh cold 
comfort : 

" As long as houses arc 




IN A BABYLONIAN HOUSL. This 
reconstruction of the dwelling of a 
middle-class citizen of Ur of 2150 B.C. 
is based on actual discoveries. Note 
the central court open to the sky. 
Courtesy oj Joint Expedition to Ur 


ACROBATIC GRACE. This 
vivacious little figure, painted on 
a sherd, is typical of the cabaret 
dancers ” of the days of the 
Egyptian empire. 

Turner Museum 

.ludging from the tomb paintihg.s, 
harpists (left) were much in |cvi- 
dence at dinner parties in Middle 
Kingdom Egypt. \ 

From Nenbeirv “ [Jeru Hasan" Em’pt 


bull! aiul brethren quarrel,” he savs, as long as there 
is hatred in the land and the wate;s run to the sea, so 
long will death come to every man ” \ 

“ How then,” asks Gilgamesh, ” did you obtain the 
life you cnioy in the assembly of the boJ.s ? ” 

In reply, Ula-napishlim tells him the classic 
story, the so-called Babylonian account of the 
Deluge. When the gods had determined to 
drown humanity, he was 
warned of their design by the 
god Ea ; and in obedience to 
Ell’s command he built ii 
barge witli a deck-house ot 
seven storeys, each with nine 
rooms. Into this he entered 
with his family and property, 
and so managed to ride oui 
the storm which destroyed 
the rest of mankind. 

Six days and nights the wiiiil 
continued, the deluge and Icmpc.si 
raged At daybreak on the seventh 
day the storm abated, the deluge 
ceased, the sea was lulled. 


The Ship Grounded 

Opening the hatchway oi 
his barge, Uta-napishtini 
looked out on to a world in 
which there sounded no 
hunmn voice ; all mankind 
had returned to clay. At Iasi 
the ship grounded, and he Id 
out a dove and then .i 
swallow. Both returned 
Next a raven, and “ the raven 
went and saw that the watc: 
had gone down, and came 
near the ship, croaking and 
flapping its wings — and 
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returned no more,’* So Uta-napishtim emerged 
from his ark, and promptly offered up sacrifices 
to the gods in gratitude for his preservation. 

The story ended, Uta-napishtim tells Gil- 
gamesh of a herb which possesses the power 
of making old men young, and with that the 
king has to content himself. This plant is 
stolen from him by a demon in the form of a 
serpent ; and the epic concludes with Gilgamesh 
confronting his dead friend, who tells him of 
the region where he dwells in misery with his 
fcllow-dead, “ whose food is dust, whose bread 
IS mud, who see not the light ..." 

Ishtar the Goddess 

Another old Babylonian story concerns Ishtar, 
the mother-goddess, goddess of love and of 
war. She loved a mortal (so runs the tale), 
the shepherd Tammuz, who kepi his flocks on 
the mountain -side. One day the youth was 
slain by a wild boar and descended into the 
land of the shades. Ishtar was inconsolable, 
but soon bethought herself of the marvellous 
spring that gushed up beside the palace of 
Allatu, the grim queen of the underworld - a 
spring that possessed the power of restoring 
to life all who were dipped in its waters. Down 
into Hades she went ; and at each of its seven 
gales the porter demanded some of her garments 
and ornaments, until when she arrived at 
Iasi before Allatu she was naked. Flinging 
liLM’scIf on the dread queen, she strove to 
obtain by force her consent to resort to the 
waters of the healing spring, but Allatu was 
100 strong for her and she was handed over 
to the tormentors. 


Meanwhile, in the 
world above, during 
the absence ^ the god- 
dess there was neither 
marriage nor giving in 
marriage ; and at last 
the gods, fearful that 
they might be left with- 
out worshippers, com- 
manded Allatu to release 
Ishtar and give her what 
she sought. So Ishtar 
returned with Tammuz; 
as she passed through 
gate after gate, she re- 
ceived back her anklets 
and bracelets, earrings 
and necklace, tunic and 
girdle. At last she 
emerged from the undci - 
world, and the mourning 
of her worshippers was 
turned into joy. 

Every year the drama 
had to he re-enacted ; 
every year Tammuz 
was believed to die, and 
every year Ishtar was supposed to go down to 
the shades and return with him triumphant 
in the springtime. The story is probably a 
nature myth, symbolical of the coming of 
spring after the long winter sleep. But to those 
Babylonian girls of long ago, and the women 
whom E/ekiel saw “weeping for Tammuz" in^ 
the porch of the Temple at Jerusalem, the story 
was vitally, eternally true. 



ISHTAK. WiiJI relief 
Ilf Carchemish of the 
Babylonian niolher- 
Koddess. 


LESSON 4 

Early Civilization in Crete and Mycenae 


W iiiLt the .succession ofeaily pharaohs built 
each his pyramid tomb and was laid 
to rest in it, four hundred miles away 
across the sea Cretans were closely paralleling 
the rigyptian achievements in culture. 

Endowed with fertile soil and a temperate 
climate, Crete was very early the home of 
peoples who used stone implements of an 
advanced type, were acquainted with the arts 
uf pottery and weaving, and worshipped - 
hedging from their idols of stone or clay that 
have been preserved — a female divinity , a goddess 
of fertility. By 4000 bx. the Cretans were 
passing out of the New Stone Age into that of 
Bronze, when they had metals, splendid pottery, 
and seals whose carven facets tell much of the 
life of their owners. The cultural climax of this 
period, generally called the Minoan (after the 
Minos dynasty that ruled in Knossos), was 
reached between 2100 and 1600 b.c. 


During this Minoan period the chief city 
slates were those of Phaestus and Knossos, 
and from remains unearthed by archaeologists, 
in particular by Sir Arthur Evans (1851-1941), 
it is evident that they were highly civilized 
communities, enjoying comforts and luxuries 
unparalleled m the ancient world. The princes 
lived in palaces or government buildings, 
each with a labyrinth of rooms grouped about 
a central court ; there were brightly-coloured 
frescoes, tiled floors, and well-designed systems 
of lighting, ventilation, and drainage. The 
Knossian system of sanitation was far superior 
to any seen again in F:uropc until the 19th 
century. Beyond the palace walls were the 
dwellings of the people, built of stone or brick 
or wood, with plastered walls and flagstoned 
floors, arranged in neat rows bordering five- 
fooi-wide streets. Many were of two or more 
storeys, and had six or eight rooms, 
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In vivid gem engravings, 
frescoes on the palace walls, 
and earthenware statuettes 
and plaques, the C retans of 
three or four thousand years 
ago here left us their portraits. 

The men seem to have 
generally worn nothing hut 
a coloured loin cloth, although 
sometimes dignitaries appear 
in rich cloaks and headdresses. 

Both sexes constricted their 
waists with tight belts. The 
women-" slim figures, lithe 
and vivacious — favoured large 
and shady hats trimmed with 
ribbon, and very low-necked 
dresses, with pu ffe d-o u t 
sleeves, wasp waists, and j 
llounced skirls. Only their [ 
bare or very lightly-vcilccl ' 

bosoms differentiate their showing the cl 

clothing from some kinds town. Singers 

worn in the 20th century. make a sortie. 

They seem to have enjoyed ^ 

a considerable degree of 
freedom, for they are pictured sitting among 
the men at religious festivals, dances, and 

tournaments. 

On gala days the Minoans crowded the bull- 
ring that lay within the palace walls, to witness 
the exciting sport— to cheer the youths and 
girls who flung themselves in the paths of the 
charging bull, gripped his horns, and swung 







themselves high above 
his head. In the air 
they turned, alighted 
on the beast’s heaving 
hack, sprang again, 
then somersaulted into 
their partners’ arms. 
Sometimes the bull's 
onset was too swift, the 
nimble limbs were not 
quick enough. Even so, 
there seemed no dearth 
of men and maidens 
ready to risk their lives 
in this fashion. {See 
illustration at foot of 
p. 2109, also the Minoan 
bull's head in p. 1365.) 


The Labyrinth j 

^ a • %/ • o a ci. ‘ thUS Casi' tO 

PRACjMBNF of a S1LVF.R \ ASF. i V j 

showing the defence of a Mycenaean account lOr the ICKCnd 

town. Singers, archers, and spearmen of the minotaur the 

make a sortie, while women gesticulate labyrinth of the mon- 

I. from the battlements. stcr, half-bull, half-nian, 

tram tphe/nrns Archaioloiiike, At/ien^ , . , .r- . , 

kept by king Minos iVid 
fed on the tribute of youths and maidens 
demanded every nine years from Athens. The 
name labyrinth,” given to the sprawling 
palace because of the lahi vs or double-headed 
axe appearing in its ornamentation, came to 
be used of any confusing series of buildings or 
passages. There may well be other elements 
of truth in the aiicieiil story that bright-eyed 



Ariadne smiled on stalwart Theseus 
and rescued him from a bull-god, 
or from a priest who wore a buH’s- 
head helmet to olfer up the sacrilicc 
of captives to make a Cretan holiday. 
The Cretans of the Minoan age 
appear to have worshipped the 
mother-goddess whose cults were 
widespread in the ancient world , 
remarkable statuettes at Knossos 
I e veal her with snakes in her hands. 
A beginning has been made of transla- 
tions of their script, of which examples 
were found at the outset of the 20lh 
century. 

Crete’s Influence 

The island of Crete exercised 
immense cultural influence throughout 
the eastern Mediterranean region. Ai 
Mycenae, Tiryns, and elsewhere on 
the mainland of what later became 
Greece, remains of palaces have been 
uncovered whose design and decora 


FASHIONS OF LONG AGO. Left, a Mycenaean priestess 
as represented in a fresco at Tiryns, on the Greek mainland. 
Right, the so-called snake goddess, the most exquisite product 
of pre-Hellenic art, from Knossos, Crete. 
Hodenwaldt. “ Tiryns." and Boston Museum of Fine Arts 


tion arc strongly reminiscent of iht 
great structure at Knossos, with thi 
addition of massive walls and fortitied 
gateways. 
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Early Civilization in Crete and Mycenae 



Jasl the Minoan for more than a 
century or two ; in the period 
described by Homer, dtitjng from 
about 1200 n.c.. a new race of 
rulers, the Achaeans, were firmly 
established in Mycenae and Tiryns 
and even in a rebuilt Knossos, 
Idomeneus, the Achaean king 
of Crete who sailed with eighty 
ships to Troy as an ally of Agamem- 
non and Menelaus and Nestor, may 
represent this new phase in the 
history of the island. That he 
was called the grandson of Minos 
IS perhaps evidence not of ignor- 
ance or bardic diplomacy on 
Homer’s part, but of a continuity 
of culture only recently envisaged. 

Mention has been made of 
recent finds at Pylos. Clay tablets 
discovered there, with others found 
at Knossos itself, in the so-called 


SPt)RT AT IIRYNS. Hunting seerns to have occupied much 
or the time oT the Mycenaean chieftains. This fresco from the 
second palace at I'iryns, dating from about 1200 B.C., shows a 
hoar being coursed by hounds. Hie style of the drawing is 
topically Cretan or Minonn. 

Fiffni Kmlcnwaliii “ Dtc I tesken f/t’v Tiryns 


House of Shields at Mycenae, and 
elsewhere, were inscribed with the 
writing which h-vans called Linear 
Script B ; deciphered by the 
English archaeologist Michael 
Veiitris, this script proved to be 


The relationship of the Cretan and Mycenaean a pre-Homeric Greek about 500 years older 


civili/alions is not yet plain. Until about than the oldest form of Greek language 


1950 It was usually, irot invariably, assumed previously known. This brilliant achievement 


(hat the Mycenaean power on the mainland shows that Myeenaean civilization was Grcck- 
represented a colonial oiVshoot of the Minoan, speaking, and provides texts contemporary 
which rose to its own height after the destruction with, and comparable with, texts from the 
of Knossos by earthquake or invasion about nearby civilizations of Egypt and the Tigns- 


1400 n.c\ The most recent discoveries suggest Euphrates area. 


that the ruling caste in 


C rcte was for a period 
actually Mycenaean, 
and therefore that the 
power of Mycenae was 
established much earlier, 
and extended much 
more widely, than had 
hitherto seemed likely. 
The newly-read tablets 
at Pylos, the legendary 
home of King Nestor, 
chief counsellor to 
Agememnon, appear to 
list, among the slaves, 
captive women and 
children from Crete 
Itself and from many 
other parts of the 
Aegean. 

The Achaeans 

Be that as it may, the 
Mycenaean root or 
branch of their joint 
civilization did not out- 



BULL DANCKRS OF CRETE. This frc.sco from Knossos, depicting n 
youth nnd girls (distinguished from the former by their flesh tints) performing 
their dungerous turn in the bull-ring, makes the dead past live again after 
mure than 3,000 years. 

From // T Oossert, Alt Kreta 
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I N spite of archaeological 
discoveries of recent 
years, the people 
generally called Achaeans 
are still shrouded in 
mystery. It is uncertain 
whether they were invaders 
from the north or natives 
of an Aegean mainland. 

Fascinating problems are 
associated with the Homeric 
poems - their date and 
authorship, the place where 
they were composed, and 
so on. The consensus of 
opinion nowadays has 
returned to the belief that 
both the Iliad and the 
OdysAcy were composed by 
Homer, a bard who some 
time before 1000 b.c’. sang in 
the courts of the chieftains 
of Achaea or Mycenae - 
presumably the successors, 
if not the descendants, of the 
men who besieged Troy. 

The Achaean picture is 
dilTeient in many respects 
from that of Knossos or 
early Mycenae, 
simpler. The kings and 
princes arc really petty 
chieftains, banding togcthei 
when occasion demands under a leader who 
is still one of themselves. Their palaces have 
Aone of the Cretan magnificence, but are 
homely farmhouses of the better sort, with 
no room for the pomp of royalty. Also, the 
Homeric period is one of strongly marked 
individualism, an age of “ heroes," mighty 
men of valour who welcome every opportunity 
of displaying strength and prowess, whether 
in war, the chase, or raiding for cattle or women. 

Chieftain and Servitors 

Homer’s two great epics show the chieftain 
of three thousand years ago seated in the 
sunshine of his porch, looking out to the court- 
yard that lies before his modest home, hoping 
that some news-bringing stranger will loom 
up and stay for supper and the night. Then 
he with his wife and household sit on stools 
or benches beside the table in the lofty rush- 
carpieted hall. Meat is the favourite, almost 
the only, dish; the guest must not be surprised 
if his helping consists of a whole joint of beef 
or side of pork. There arc no vegetables, but 
cakes of bread and piles of fruit are served — 


Greece 

apples, pears, pome- 
granates, and grapes. Wine 
is the drink, sometimes 
mixed with honey and 
spices. Beyond is the 
bedchamber of the lord 
and lady. The servitors 
sleep as a rule in the hall, 
their beds of skins and 
coverlets being rolled up 
again.st the wall during 
the daytime. 

Between meals the lord 
goes hunting, or lends a 
hand in the stable oi^ field 
or vineyard. He ca(n do 
carpentering if need be, and 
if he lives near the share he 
knows something of poat- 
building. His wife si^s in 
the hall surrounded by\hei 
daughters and serving-gVls, 
weaving at the big loom the 
garments for the family and 
household, working into 
the web incidents from the 
ihiilling story that the old 
bard sang the other night 
beside the cheerful hearth, 
rherc is nothing in the 
nature oF a harem or of the 
seclusion of the respectable 
married woman customary 
in Athens centuries lalcr. Among the heroes, 
women are respected and treated as being 
nearly as good as men. When the lord goes 
to war or on a prolonged hunting expedition, 
It is quite usual for his wife to be left behind 
as regent. 

Such a regent was Penelope, wife of 
Ulysses, one of the most beautiful characteis 
in literature. The legend states that during 
her husband’s twenty 
years' absence she 
remained faithful to 
his memory, resisting 
the importunities of 
the hundred suiters 
who established 
themselves at his board 
and intrigued with 
her maids. As year 
followed year, it 
became more and more 
difficult for her to 
persist in her atti- 
tude, but she still 
rejected every proposal, 


The Heroic Age of Ancient 



.ifc i.s far 


FKMININK FASHIONS. Allhoush 
Ihis >asc paiiitinK dales Troin the 61h 
or 5(h century B.C., it probably shows 
the same kind of drapery as was worn 
by women in the heroic age. 

/'rDin h4H\ninfilc>'Rcii fihold “ (It .cc/iim he 
l'u\cnnmlen'4 " 



PENELOPE, the model 
wife of Homeric story. 
Vatican 
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giving as her reason the necessity for 
preparing a winding-sheet for her old 
father-in-law. 

She worked busily during the day, telling 
the fretting princelings who watched the play 
of her nimble fingers that she would marry 
when the shroud was finished ; at night when 
the roisterers slumbered, she crept from her 
room and swiftly unravelled all she had woven 
during the hours of daylight. 

Another story from the pages of the Odyssey 
illustrates the life of woman in the heroic age 

the story of the princess Nausicaa, who goes 
with her maidens in a mule-drawn wain to 
wash linen in the stream. Arrived at the 
waterside, the girls unharness the mules and 
turn them loose into the clover. Then they 
tread the garments in the stream, after which 
they spread them out to dry on 
the gleaming stones. Next they 
bathe, anoint their bodies with 
olive oil, and picnic on the bank 
until their clothes are dry. Now 
they play at ball, and “ Nausicaa 
of the white arms” begins a 
song. The charming story rings 
true across the ages. A king's 
daughter launders the royal linen 

-this detail lights up the picture 
of her time, 

rhe Theme is War 

There are no such happy 
scenes in the Hiad. Here the 
theme is war, complicated by 
quarrels between commanders, 
by stratagems and jealousies and 
the interventions of the gods. 

The climaxes are personal combats be- 
tween Achaean and Trojan champions ; 
the Achaeans had come to recover the 
person of the beautiful Helen, who had 
eloped with Paris, son of Priam, king of 
Troy. Helen was the wife of Menelaiis, 
the brother of Agamemnon, paramount 
king among the Achaeans. 

One peaceful picture is mentioned, in- 
deed. but it is that engraved on the shield 
of Achilles, made for him by Hephaestus 
the smith-god. There in bronze were 
depicted sheep and oxen in the care of 
shepherds who piped on their reeds ; 
ploughmen steering the ox-drawn share ; 
reapers moving through Ihe cornfield, 
followed by gleaners ; children staggering 
beneath the sheaves ; vineyards, where 
grapes hang in massy clusters ; finally, 
youths and maidens in fine linen, who 
take hands and tread a choral dance. 

The beginnings of Greek history are 
still obscure. A mist comes down on 
the heroic age ; iron-sworded invaders. 


barbarians from northern lands, press southward 
to the Mediterranean coastlands and islands. 
Minoans and Myccnaeans, Achaeans and the 
Dorians from beyond the Balkan hills — all have 
had their day and gone ; in their place are seen 
the Greeks, or Hellenes as they called themselves. 

Greek Settlers 

In Crete and Greece itself, throughout the 
Aegean, and in Ionia on the western coast of 
Asia Minor, there were dozens of Grecian 
settlements. In Ihc toe of Italy these supreme 
colonisers of the ancient world established 
many flourishing towns, and, as the years 
passed, Sicily became thickly sprinkled with 
their centres. Massilia, now Marseilles, arose 
on a Grecianised rivicra ; even on the coast of 
Spain there was an oasis of Greek culture and 
influence. Wherever the land 
was reasonably fertile, fresh 
water abundant, and climate 
kind ; wherever a promontory 
site was available, easily defended 
and with a free exit by sea ; 
wherever the natives were well 
disposed or loo few to be feared 
- there the Greek settlers, driven 
from home by pressure of 
population on the means of 
subsistence, hauled up their 
boats and made their new home. 
Around the Mediterranean, 
particularly along its northern 
coasts, there came into being a 
galaxy of Greek towns, each 
with its own characteristics, each 
with its temples, its spacious 



GODS IN MAN’S OWN IMAGE. Zeus (top left), 
father of gods and men ; ihe sun-god Apollo (lower 
left), whose gift of prophecy made him the patron deity 
of states and colonies, no colony being founded except 
after consultation with his oracle ; and Athene, goddess 
of wisdom, war, and the arts, who sprang fully armed 
from the head of Zeus. 
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ayora or market-place, and its lofty colonnades 
where men might walk and talk together. 

No political links bound city-state to 
city-state ; there was no Greek empire, no 
confederation even, no oath of allegiance to a 
common head as in the British Common- 
wealth. The Greeks of Marseilles or of 
Tartessus in Spam had no say in the affairs of 
the Greeks of Syracuse or of Sparta ; history 
proved time and time again that Greeks could 
fight and enslave and massacre each other 
without compunction. 

Yet they had a consciousness of oneness ; 
they were all Greeks, separated from the rest 
of mankind, whom they lumped together as 
“ harbaiians.” 'I'hey spoke what was virtually 
the same longue ; they were thrilled by the 
same poems, recited or sung by wandering 
minstrels ; they had great religious gatherings 
and athletic displays ; they had their distinctive 
political and philosophical ideas ; above all, 
perhaps, they consulted the same oracles and 
worshipped the same gods. 

In demonstrating the enormous influence 
exerted by the '' general aspect of nature ” over 
men's mental conceptions, H. T. Buckle drew 
a forceful comparison between the religions 
of ancient Greece and India. In India, he 
said, the works of nature arc on a colossal 
and intimidating scale. Tremendous moun- 
tains, mighty rivers, impassable forests, inter- 
minable jungle, dreary deserts, speak to man 
of his feebleness and inspire him with super- 
stitious dread. Hence the religion of ancient 
India is grounded in terror ; its gods are 
hideous to view, the monstrous creations of a 
terrilied fancy. In Greece nature turns a very 
different face to man. The climate is healthy 
and the sun a genial friend ; the streams are 
small, and no mountain wears an eternal 
diadem of snow'. The landscapes of Greece 
tended to give confidence, the landscapes of 
India tended to inspire fear. 

Ideas about the Ciods 

The movements of ancient peoples involved 
the movement of ideas about the gods. Classical 
Greek mythology, which was more or less 
systematised in the Theo^ony attributed to 
Hesiod (a Boeotian poet who lived a century 
or two later than Homer), was the result of 
many convergent forces, of concepts aboriginal, 
Egyptian, Mycenaean, Minoan. Asiatic. 

It is full of echoes of seasonal rites and of 
forgotten conquests and migrations, of local 
deities still immortal but demoted to the rank 
of heroes, of spirits of wood and stream and 
mountain, and of vague personifications of 
ideas and emotions -hate, revenge, chance, 
justice, victory — most of them subordinate to 
the gods of Olympus and their principal col- 
leagues of the sea and the underworld. The 


physical beauty of the Greek scene may well 
have helped to rid Greek religion of primal 
terrors and of those more savage responses 
which included human sacrifice. 

That Olympian religion had no creed, no 
code of morality, no belief selected and enforced 
by priestly authority ; its elaborate ceremonial 
was aimed chiefly at the securing of material 
well-being. It has been said of the civilized 
Greek that on the whole “ he was a reasonable 
person, neither cruel nor grossly unjust, and 
he believed in gods who were very like him- 
self." flis reverence for his deities excluded 
servility but did not exclude humour ; even 
Zeus, father of gods, conqueror of grants, and 
wielder of thunderbolts, could be represented 
in popular myth as deceitful and deceived, 
spiteful and adulterous, susceptible to wheed- 
ling, and apprehensive that if mortal men 
acquired too much knowledge they would 
perhaps cease to honour him and his fahiily 
of immortals. I 

Athene \ 

The classical concept of Athene illuslra\tes 
the complicated “ build-up " of a major Gictk 
deity. Athene may have originally been Inc 
owl which by classical times had become hei 
sacred bird ; the story of her birth from the 
head of Zeus reaches far back into the tii'sl 
twilight of religious feeling. She was a virgin 
war goddess (with the implicaluin of" civili/cd " 
warfare, victoriously opposed to the wild 
brutishncss of her brother Arcs). Once she 
conspired to overthrow Zeus. When the 
giants rebelled against the gods, it was she who 
flung at Enccladtis the huge fragment of land 
which became the island of Sicily. Cioddess 
of wisdom, enemy of 1 roy, counsellor of 
Odysseus, she had given to mankind the olive, 
the plough, the rake, and the bridle, and had 
taught the craft of w'cavmg. 

Patron of fortitications and harbours, Athene 
was worshipped in many places other than 
Athens, where, in her honour and above her 
ow'ii city, was built the Parthenon, one of the 
supreme achievements of art. Beside the 
temple stood her colossal statue, visible far out 
at sea ; within it were the gold-and-ivoiy 
figure sculptured by Phcidias, and the much 
more ancient palladium or small sacred image 
which was the real object of reverence in the 
shrine. 

Other Great Olympians 

Like Athene, others of the great Olympians 
were, so to .speak, heads of departments of 
existence and experience, as well as patrons of 
particular localities. The sailor relied on 
Poseidon, the poet and musician invoked 
Apollo and the Muses, the soldier sacrificed 
to Ares before battle, the farmer prayed to 
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VVHr’HF GREKK MET GREEK. One of the principal centres of Greek life was Delphi, which was not 
only the main seat of the worship of Apollo but also the scene every four years of the celebration of the Eythian 
Kiimcs. Here are the remains of the ^rcat stadium of the 5th century B.C. in which the games were held. 

Photo, Ahnaii 


Dcmctcr. Hcstia, godticss of the hearth, was 
named first in domestic rites. Dionysus ruled 
the feast, and Pan the wild open country. 
Hades oi Aidoneus, and his queen Persephone, 
presided over the gloomy after-existence which 
shadowed the brightness of life in classical 
Greece. This gieat family of gods was common 
to all the Ciiceks. Among their famous shnnes 
were the homes of popular oracles such as 
that of Apollo at Delphi ; and the gathering- 
places for the great games, such as that of 
Zeus at Olympia. 

I hc Mysteries 

Aside from the main Olympian cults stood 
the so-called mysteries, which appealed to the 
human desire for personal salvation, isolated 
a particular deity for special worship, and so 
increased in Greek religious thought an early 
tendency towaids monotheism. The principal 
mysteries were those of Demeter at Elcusis, and 
of Dionysus in a number of the cities. They 
promised the initiate some kind of communion 
with the deity, attained by secret, spectacular, and 
no doubt terrifying rites, thereby securing him 
a privileged position both in life and after 
death. 

The Dionysian cult flourished in various 
forms, some of them orgiastic and repellent to 
many of the Greeks. But in Greece, Dionysus 
was not originally the god of wine, and one 
branch of his worship, the Orphic, named after 
the mythical singer Orpheus, was ascetic and 
highly moral, including a belief in the trans- 
migration of souls, and thus in personal 


immortality. Some of the half-religious, half- 
philosophical doctrines of Pylhagoras were 
Orphic in origin ; Plato was impressed by 
Orphism and influenced by Pythagorean thought. 
The Attic drama was the product of the popular 
Dionysian festivals, which thus formed the 
cradle of the theatre in the Western woild. 

The philosophic systems of Plato and 
Aristotle led up to a Supreme Being. The 
Stoic philosophers based their ethics on the 
concept of passive matter and an active god. 
When the Christian revelation reached Greece, 
it found many educated Greeks aware of the 
oneness of Deity. 

The Games 

Mention has been made of the Olympic 
games. These and others- for example, the 
Delphic and the Isthmian (i.e. Corinthian) — 
drew athletes and spectators from all parts 
of the Grecian world. There for many days 
the naked contestants ran, leaped, wrestled, 
boxed, and hurled the spear and the discus, 
displaying manly beauty and athletic prowess 
that the world has always associated with “ the 
glory that was Cjrcecc." 

It is not known when the Olympic games 
began ; they may have been known to Homer. 
The first Olympic winner whose victory was 
recorded was Coroebus of Elis in 776 b.c. 
From that time the games were held every four 
years without a break until a Christian emperor, 
Theodosius I, abolished them in a.d. 393. The 
Olympic truce overrode all wars between the 
quarrelsome city-states of Greece. 
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The Social Life of Athens in her Prime 


I N Athens of the 5th century b.c., as now, 
the craggy rock of the Acropolis rose 
above the city’s clustered roofs ; away in 
the distance were the wooded hills that enter 
so largely into Grecian myth and history. 
Walls surrounded the city, walls with many 
gates and towers ; two other walls, five miles 
long, joined it to the port of Piraeus on the 
Saronic gulf, 

rhe Parthenon 

A stranger entering Athens through the 
principal gate, the Dipylon to the north-west, 
would lind the street lined with small, dark, 
opcn-fionled shops, and with stalls on which 
were displayed cakes and bread, pottery of all 
shapes and sizes, fruit and vegetables, weapons 
of war and the chase, stuffs and sandals, 
perfumes and cosmetics. Perhaps evading the 
importunities of the salesmen, he would arrive 
at the agora or market-place, the centre of the 
city's business life. Here were pens of oxen 
and sheep, destined not for meat but for the 
altar of sacrilicc, and pigs, and goats valued 
for their milk. Piles of farm produce would 
be watched over by shrill-tongucd country 
wenches. Mounds of cheese would rise up 
from among jars of eels and flasks of wine. 
Crowds of shoppers moved in and out of the 
mixture of meichandise or joined the loungers 
in brightly decorated porticoes and colonnades 
to listen 10 vendors of news and gossip. 

Leaving the market-place and making his 
way through a maze of winding lanes, most of 


them unpaved and unswept, and along streets 
of windowlcss, single-storeyed dwellings, the 
stranger would climb the marble steps that led 
upwards to the rocky platform on which were 
the temples and public buildings, the city’s 
pride. Passing through the Propylaca, the 
great gateway of approach, he would look up 
at the majestic bronze statue, and then gaze 
in delight at the Parthenon, its statuary fresh 
from the hands of the sculptors, its stones 
glowing with colour. 

Much time might be spent in sauntering 
about the summit of this sacred mount, explor- 
ing its temples, examining its artistic wealth, 
watching in the theatre of Dionysus, hearing 
the strains of music from the Odeum that lies 
below. Leaving the dwellings of the dods, 
the stranger could retrace his steps to the 
Propylaea and descend to the noise and biktle 
of the city. Every few yards he must iep 
aside to avoid a heap of garbage, for the citizens 
had the habit of discharging their slops and 
other refuse into the street. Dusk would 
betray the absence of street lamps ; prowlers 
in dark doorways would make advisable the 
carrying of a cudgel. Another sight at a street- 
corner or on the steps of a temple might be a 
baby girl set lightly in a jar, waiting for some 
stranger to take her to his home in pity -or, 
if the gods were unkind, for death to release 
her from her pottery prison. 

Life could be hard in Athens ; food wa^ 
often dear and scarce. The visitor as he passed 
the homes of the common people, the shacks 
of timber and stucco, could look up 
and see the magniliceni buildings 
erected by the dwellers in those in- 
sanitary streets and houses. 

Women in Athens 

Calling on a friend, the visitor finds 
him at home. The friend’s wife with- 
draws to another room before the 
visitor is announced, for in Athens it 
was not the custom for a virtuous wife 
to meet any male other than her hus- 
band or near relations. No respectable 
woman left her home unless attended 
by a retinue of slaves, and then only 
rarely. Her day* fully occupied with 
supervising the servants, preparing the 
meals, making and mending the family 
wardrobe, tending her children, and per- 
forming the ritual of the daily toilette — 
washing and anointing, pomading and 
rouging and oiling. For exercise, there 
was flour to mix, dough to knead, beds 
to make. 



IN AN ATHENIAN SHOE-SHOP. In this vase painting 
shoemakers are measuring their customers for shoes by 
drawing the outline of the feet on the leather. An assistant 
is sewing leather for the uppers. Lasts, awls, and strips of 
leather arc on the walls. 

From Monimfini cfe/l' Institulo, Home 
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At dawn tlie party 
would break up ; the 
visitor would take his 
leave, and go down to 
find his ship at Piraeus. 
Before going on board 
he has a look at the 
galleys of the Athenian 
navy that line the western 
wharf, and the timber 
ships and passenger 
boats moored close by. 
Despite the early hour, 
sailors and dockers, 
fishermen and merchants 
jostle and chatter ; a 
curious crowd has col- 
lected about the human 


ATHENIAN METAL FOUNDERS OF 500 B.C. On the left a workman 
stokes the furnace for melting the bronze, watched by an apprentice leaning 
on a hammer. Another artificer Is chipping away roughness from a recently 
cast figure, the head of which lies between his feet. Tools, models of heads, 
hands and feet, and sketch designs of human figures and animals hang on 

the walls. 

From Furtwangler-Reichhold " Griechische yasenmaierei." tiruckmann A.G. 


cargo landed by a slaver. 
They look melancholy, 
these youths and girls 
stolen from their island 
homes ; the future may 
hold for them the silver 
mines at Laurium, where 


If it had occurred to a foreigner to suggest men work for ten hours at a time in under- 


that such a life was curiously dull to be led ground galleries three feet high and three feet 


by ladies of the intellectual capital of the world, wide, or in potterv factories and weaving sheds. 


the reply would have been, “ You 
mistake the posiiion. We expect 
our wives to be not intelligent and 
well-informed, but chaste and loving, 
devoted mothers, and careful 
managers. As for intellectual com- 
panionships, we gel that elsewhere. 
Come with me , . 

In a few minutes the visitor would 
Iii)d himself in a well-furnished apart- 
ment, containing also a piece or two 
of mar ble sculpt ui e, a few bronzes, and 
rolls of papyri. There, perhaps, he 
would sec several men discussing the 
commercial and political news of the 
day, together with the latest play and 
poem, men’s folly and women’s frailty; 
and, lolling among silken cushions on 
the marble couch, a heiaira (in Greek, 
a courtesan, concubine), mistress of 
the salon, a charming figure, well 
coiffured and richly dressed, nibbling 
at olives and sipping wine from a 
gilded goblet. She and her kind were 
the embodiment of feminine grace and 
charm, educated and witty, worthy of 
their place among the Athenian intelli- 



gentsia. Sculptors, painters, poets, the LIGHTER side OF ATHENIAN LIFE. Woman 


musicians, architects, magistrates, 
soldiers, and merchants were proud to 
be invited to her parties, and in her 
house to chat and dirt, dine and wine. 


was represented at Athenian dinner parties only by the 
hetalral, professional actresses, dancing girls, and flute 
players. One such dancing glr> <s depicted here on a cup, 
pirouetting before a young man who Is holding her flute. 
BrUUh Muswiun 
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LESSON 7 

Merchant Adventurers of the 
Ancient World 


A [ TFR disaster had overtaken Knossos, 
trading supremacy in the Mediterranean 
passed to the Phoenicians, a dark- 
skinned people occupying some two or three 
hundred miles of the Syrian coast and its 
hinterland. Theirs was a favoured country, 
(he envy of all who beheld it. The mountain 
slopes were covered with cedars, firs, and 
pines. Then came a belt of vineyards, olive 
grounds, and palm-groves ; and between this 
and the sea stretched an alluvial plain, on 
which were splendid crops of corn. The 
climate was delightful. I’he mountain wall to 
the east for long kept out the inxader. 

Favourites of fortune though they seemed 
to be, they had no room for expansion ; their 
land was a narrow strip, hemmed in and 
intersected by mountains. There came a 
time when pressure of population became 
acute and the Lebanon mountains took on the 
appearance of a prison wall. But the sea 
lay open before the Phoenicians, and so to the 
sea they turned. 

Their first ventures were no doubt to the 
island of Cyprus, dimly seen through the 
summer ha/e across 70 miles of water. Their 
unwieldy galleys loiinded the island, and so 
attractive did it appear that Phoenician colonies 
were established in all the most favoured spots. 
With the growth of knowledge and experience 
the sailors bccanie bolder ; steering by the 
stars, by mountain peaks and headlands, they 
voyaged along the Asiatic coast to the island- 
strown Aegean — then to Crete, and from Crete 
to Sicily and Africa. They leachcd Gibraltar, 
and Ceuta -the Pillars of Hercules, as the old 


geographers called them— and for a time, no 
doubt, this was the limit of their voyagings. 

Then they began to explore along the coasts 
of the cold, tempestuous Atlantic. In Africa 
they came to the country of elephants, croco- 
diles, and gorillas. They settled at Gades 
(Cadiz) in Spain, and penetrated north until 
Phoenician sailors stepped ashore in the Scilly 
Isles. It is believed that they landed in Corn- 
wall, and w'orked the tin mines there. 

Their chief cities were Tyre and Sidon, in 
Syria. Sidon was early renowned for. its 
wealth and for the enterprise of its inhabitijnts. 
Tyre lay to the south, some 20 miles away, 'and 
was built on an island, less than a mile Ibng 
and about half a mile from the shore. One, of 
the greatest and wealthiest cities of the anciinl 
world, it gathered and distributed merchandise 
from many countries. Slave dealers waited 
for the landing of cargoes of youths and 
maidens, Greeks or Asiatics. Within the city, 
clerks wrote invoices and bills of lading on 
papyrus leaves ; store-keepers ticked off on 
tallies their latest consignments ; in glass- 
works skilled ailificcrs produced flasks and 
jugs, mirrors and beads ; women sat at in- 
numerable looms ; and down by the sea 
fishermen collcclcd whclk-like molluscs, which 
were the raw material o\' the world-famous 
Tyrian purple dye. 

There was no Phoenician empire, not even a 
union of city slates. The Phoenicians w^ere 
traders fust and foremost. If they were hard- 
pressed by enmity or competition, they simply 
abandoned their settlements and made others 
elsewhere. They were not cowards ; they 



SITE SUCH AS THE PHOENICIANS FAVOURED. Nora, in Sardinia, is an example of the site 
regarded as ideal by the Phoenicians a small, easily fortiflable peninsula joined to the mainland by a low and 
narrow isthmus. In Phoenician times the whole peninsula was surrounded by a wall with watch-towers. 

From (J. FeiHoni, “ Monumenti Antichi Jci Lined ” 
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TYRIAN SHIP, Herodotus has a story of wreckage being 
identified as coming from a Phoenician ship by the horse's 
head carved on the broken prow. That such a feature was 
characteristic is shown by this picture on Shalmaneser's 
bronze gates at Balawat of a ship from Tyre. 


IJrin\h 


learned by experience not to trust 
their persons within reach of the 
Carthaginian traders, who took to 
kidnapping if the occasion offered. 
Slave-dcaling, in fact, was a prin- 
cipal source of Carthaginian wealth. 
Carthage was the centre where 
dancing-girls were trained so as to be 
worth in the Mediterranean rnarket 
five grown men. 

Many foreign deities were 
worshipped in Carthage, but the 
Carthaginians themselves held to the 
cults of the old nature gods of 
Phoenicia ; Baal-Haman, the sun- 
god, and Tanil-Aslarte, the moon- 
goddess™ represented, the one as a 


could fight well when their backs were to the long-robed, bearded man seated on a throne. 


wall ; but they were too few in numbers to the other as garbed in a long tunic, with the vul- 


invite a war. 


ture headdress of the Egyptian goddess Ncbhat. 


The nearest approach to a Phoenician 
empire was the loose confederacy of settlements 
centred upon Carthage, on the African coast 
near the present-day Tunis. Founded in about 
[he ^hh century b.c. by Phoenician emigrants 
from Tyre, Carthage enjoyed a long career of 
prosperity before it went down before Rome. 
Built on a peninsula, easily defended, with big 
hai hours on both sides, the city was composed 
of nairow streets between masses of stone- 
built tenements, flat-roofed, and six or more 
storeys in height. 'There were a few baths 
for the use of the rich, but sanitation and 
drainage were primitive, and the packed city 
was ravaged time and time again by horrible 
plagues. Within the walls were crammed 
perhaps J 50,000 people of varied nations and 
laiths. Little is known of the Carthaginian 
women, and this seems to suggest that they 
were confined to their houses, after the fa.shion 
of the respectable ladies of Athens. 

C arlliagiiiiaii Traders 

fhe chief interest and occupation of the 
C^arthaginians was trade with the peoples of the 
western Mediterranean and of the Atlantic 
seaboard of North Africa and the Iberian 
peninsula. Glass beads, ribbons, looking- 
glasses, vases — these they bartered with the 
barbarians for gold-dust or ivory. Carthagin- 
ians would land, it is recorded, on an empty 
beach, spread out their wares on the sand, 
and then retire to their ships. At nightfall the 
natives would come, inspect the goods, and 
place beside them what they had to exchange. 

In the morning the Carthaginians would 
land again, and if they found the deal satis- 
lactory, would take the gold-dust and ivory, 
and depart ; if not, they left the goods un- 
touched and waited for the natives to come up 
to their price. Both parties to this procedure 
were scrupulously honest, but the natives 


So represented, they seem agreeable enough, 
but ancient chroniclers, and the T'rcnch author 
Gustave Flaubeit (1821-80) in his novel 
Sakmimhtf portray another aspect of C'^artha- 
ginian religion. Tanit, goddess of marriage 
and motherhood, was also the patroness of all 
that was vile ; the gentle-looking Baal-1 laman 
delighted in sacrifice. In his temple when 
disaster threatened the 



TANIT-ASTARTE. 
This figure from the 
lid of a sarcophagus 
is generally supposed 
to represent the Car- 
thaginian goddess. 
From Must^e Lavifierle, 
E. Leroux. Fat’S 


city, fires were lit in the 
furnace inside his giant 
metal statue; then youths 
and girls, the most 
precious olferings that 
men could give or gods 
accept, were placed in 
BaaTs wide-open arms, 
whence they slithered into 
the fires beneath his lap. 

On the whole the 
Carthaginians do not 
appear to have been a 
pleasant folk, even when 
allowance is made for 
exaggerations and dis- 
tortions by historians 
interested in the black- 
ening of the memory of 
Rome's greatest rival ; 
yet they played no mean 
part in the development 
of the western world. 
For hundreds of years 
Phoenicians carried on 
the bulk of peaceful com- 
merce ; Carthage was 
queen of the western 
Mediterranean, until 
after a succession of 
wars the city was 
destroyed by the 
Romans in 146 b.c. 
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LESSON 8 


The Romans at Work and Play 


R ome was built on and between seven hills, 
15 miles up the winding Tiber, which 
then flowed to sea through a region of 
salt marshes. The city’s first inhabitants 
were Latin shepherds, who pastured their flocks 
on the hillsides and watered them along the 
rushy margins of the river. Sometimes a 
trading skiff cast anchor near the bridge ; but 
its master, as he stowed the hides and wool, 
saw no sign of future greatness in the mud and 
wattle huts of the rustic populations. Leaning 
over the rail at sundown, waiting for the tide 
to turn, he might be excused if he spat into the 
water as he compared this outlandish place 
with the Greek cities of the Mediterranean. 

And Still Rome (irew 

Yet those earliest Romans had something 
that other peoples lacked -adaptiveness, endur- 
ance, disciplined vigour that wore down every 
obstacle to power. From a 
lo>v1y village their settlement 
became a town ; then a city, 
a city-state. Century followed 
century, and still Rome grew, 
until at length the Roman 
eagles guarded a territory 
reaching from Scotland to 
Fgypt, from the Atlantic to 
Mesopotamia. After the 
legions had conquered, their 
work became that of a police 
force. The empire was knitted 
together with magnificent 
roads, bridges, and aqueducts, 
and given a repeating pattern 
or temples, baths, and amphi- 
theatres adapted from those 
of the Htruscans and other 
earlier civilizations. 

In each tract of Gaul or 
Britain the process of 
romanisation began with the 
making of a road. Across the 
green downland crept a length- roman mii.E- 
eninggrey ribbon, its approach STONE found 
heralded by legionaries with near n w b y , 
staves and lines and measur- “ 

ing-rods. Labourers with pick and spade 
carved out two parallel ditches. More labourers 
removed the grass from the intervening strip 
and laid bare the soil or rock. Carts with solid 
wooden wheels, drawn by bullocks, brought 
loads of stones along the way already paved : 
small stones or shingle ; rough rubble, cemented 
and well rammed down ; broken brick and 
pottery ; huge flat pieces of rock to form a 



compact and level surface — so the road was 
built. Sometimes gravelled footpaths were laid 
alongside ; and milestones were set up, giving 
the distance from the terminal towns, and the 
names of the contractor, and of the emperor 
to whom the road was dedicated. Remains of 
several such roads exist in Britain to-day. 

Legionaries on the March 

As the road was made, the legion which made 
It was its first user. A fixed system of marching 
was established by the 2nd century u.c. Picked 
auxiliaries led the way, then the right wing of 
auxiliaries, with the baggage of both con- 
tingents behind. The legion itself followed, 
then its baggage-train, 
then the baggage of 
the left auxiliary wing, 
which brought up the 
rear. The legionaries 
were Roman citizens ; 
in their midst was 
carried the standard, 
a bronze eagle with 
spread wings, gripping 
a thunderbolt ; its 
bearer's headdress was 
the mask and skin of ROMAN EACl.K. 
a wild beast, usually a Standard of the legion, 
wolf or bear. by an “ aqui- 

By the limeof Marius ' 

(who destroyed the hordes of the C’imbri and 
Teutoncs in 102-101 u.c.) ihe fully-armed legion- 
ary wore an articulated metal cuirass, with 
under it a leathern tunic reaching to the knees, 
its kilt sometimes cut into broad leathern 
strips to facilitate movement. In cold climates, 
leathern breeches were worn under the tunic ; 
they fitted below the knee, and the rest of the 
leg was bare. Footgear varied between hob- 
nailed sandals and several kinds of hobnailed 
boots, sometimes combined with strapped gaiters 
which came well up the calf and shin. The 
legionary had a heavy cloak, and was armed 
with a large rectangular shield, a sword (blade 
about two feet long) on his right hip, a dagger 
on the left, and two javelins, headed with a 
spike of soft iron which bent when it pierced 
an enemy's shield and so both hampered him 
and was useless for throwing back. 

Civilians on the Road 

Over wide areas of Europe the legionaries 
had, for many years at a time, only police 
duties. The roads grew populous with mer- 
chants followed by droves of package^laden 
mules, with litigants carrying their grievances 



2 ] 19 


The Romans at Work and Play 


to the imperial courts, with BHIPSfftP 
deputations from disgruntled 
municipalities, poor students 
making their way on foot to school 
or university, religious teachers 

engaged in a pastoral visitation or ' 

bent on winning converts to their . . 
faith, masons and sculptors going 
to where workmen were wanted for ' /Jjf 
the building of aqueduct, temple, ' jwX 
baths, amphitheatre, or town wall. . fw:m 
Authors would be there, with 
masterpieces in their wallets, seeing W fj J 

in anticipation the laudatory jf 

advertisements on booksellers’ |f .. C 

door-posts ; pilgrims, fulfilling ; . if . - S 

vows made when they lay at death’s JF‘ Q 

door ; the sick and crippled, hobb- 9" * ; w 

Img to find some famed surgeon or ' ' jf ' V’^VI 
wonder-working shrine ; tramps. • 
laughing at discomfort and danger ; 
children in the care of pedagogue or ' 
nurse ; wives in creaking bullock- miiforni. 

carts going to join their husbands included to 

in provincial camps or cities ; and plaques, an 

courtesans lolling in slave-borne Swarded **?( 

litters, smiling between half-drawn comrai 

Lurtains at every handsome man, cognat, “ 

Past these civilians travelled the "" 

occasional olTicer going on leave or returning to 
lake up distant duty, the file of legionaries on 
some special errand, the imperial messenger with 
his passport in his belt, or the new' governor 
with his slafl* and escorts, for whom everyone 
else must make way at the post-houses and 
along the open roads. 

Free and Unfree 

Although the legionaries made the roads 
and kept them in repair (with haulage by local 
labour), the big civil structures were the work 
of labour gangs employed by government or 
public works contractors. These workers 
toiled for long hours, for a pittance of pay and 


I allowances. They quarried the 
mountain stone, shaped it into 
blocks, dragged or rolled it down 
the slopes, and loaded it on wagon 
or barge. As a result of their toil, 
aqueducts spanned valley and plain, 
amphitheatres, palaces, and baths 
towered above city slums. Beneath 
the streets were sewers and drains — 
pipes of lead and wood and stone. 

I Many, perhaps most, of the 
! labourers were slaves, human cattle 
j kept by the contractors, kept at 
I work by the whip and herded at 
I night into prison-like barracks, 
j Others were free, either by birth or 

' The gulf between the two classes 
1 was not perhaps so great in fact as 
1 it would seem in theory ; and in 
the association called the collegium 
CENTURION in parade --considered by some to have been 
uiiiforiu. Decorations ancestor ol the medieval guild 

included torques, metal and the modern trade union — free 
plaques, and, highest of and unfree seem to have met on 

Swarded "for “Lving""" •’“'''‘y cQual terms. Almost every 

comrade's life. calling had its collegium : builders 

and blacksmiths, armourers and 
plumbers, barbers and auctioneers, 
mg to harness-makers, cab-drivers, and muleteers, 
ies on drapers and wool-combers, scent-vendors, and 
rwith even the men who at top speed cleared away 
'ernor human wreckage and smashed chariots and 
ryonc sanded the arena after each bloody turn ” 
s and in the amphitheatre. 

The collegia provided sickness and funeral 
benefits, and opportunities for social intercourse, 
for a friendly gossip at leisure such as must have 
roads been eagerly seized upon by the body-wearied 
local and soul-deadened proletarians. Business 
work meetings in the room behind the tavern, 
mi or periodical visits to the temple to sacrifice 
3rkers in honour of the dead brethren, processions 
y and on feast days through the streets with 




CARTHAGINIAN AQUEDUCT. The arches of the aqueduct that brought water to Roman Carthage 
stretch for 95 miles across the plains between ^e mountains of Tunis and the city. Such u structure must 
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MASILR CUTLKR OF ROIVIK. Lucius 
C ornelius Atimetus was so proud of his trade that 
he had his gravestone adorned with reliefs, illus- 
trating it. Mere is his workshop, with two 
assistants fashioning an article on the anvil. 

Unti^h Museum (cast) from the Votium 

banncis dying and trumi^cts blowing, conv 
munal meals in some chapel or hall, the last 
riles beside the bier of (he dead on such 
occasions the woiking people had some life 
of' their own in which to find both a sense of 
individuality and a sense of brotherhood. 

Public entertainment of the masses by rich 
men in quest of power and otTicc was a feature 
of certain great annual festivals ; such cnler- 
lainmcnl came to overshadow the religious side 


of these occasions. Jt was given in va^t 
buildings — circus, theatre, amphitheatre — whei- 
immense audiences enjoyed extravagant an d 
frequently savage spectacles, the provision o; 
which was itself a many-sided industry. 

Vast Entertainments 

Shows varied from masterpieces of G reek drama 
(popularised to suit Roman taste by, for instance, 
scenic effects including the loot of conquered 
cities) and coarse knockabout mime and comedy 
(the origins of the harlequinade and Punch- 
and-Judy shows) to hor.se 
and chariot races, elaborate 
athletic contests, and a great 
range of games consisting of 
many kinds of combat. Cdadi- 
ators, captives, criminals, and 
wild animals were opposed 
in pairs, groups, oi ciowds : 
fearful atrocities were part of 
the programme. One famous 
show was Julius ( aesar's in 
(he Gampus Marti us ; an 
artificial lake was dug. and 
on it two fleets engaged in 
naval battle, each manned 
by 3,000 convicts anil 
prisoners of war, who were 
required lo fight to the 
death. Pompey was once 
booed by the ciowd because 
his tame elephants did not 
understand that they were 
expected lo fight. Nero, 
himself a skilful charioteer, staged nighi 
chariot-races with burning Christians foi 
torches aiound the course. The larges! 
permanent building dcNolcd to these sadistii. 



C;i \IHATOR 
with hciny licl- 
III e I , I (' a t li c r 
breoclii'S and 
Krcsiv(‘>», dagger, 
and tuTKe. 



CMARIOT R/vCl!S(i IN IMPERIAL ROME. This mosaic from Barcelona Rives a detailed picture of a 
Roman circus. Down the middle of the course was a rectangular harrier with various altars and statue.s on 
it, and a table uiih the seven oval balls used to indicate the number of laps covered by the competitors. At 
each end of the spina was the turning post, three cones on a tall base. 

Fioni Huhner, ' Annuli ” 
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IN A POMPFJIAN I'AN’FRN. In this fresco from 
Pompeii u shivc-boy is ofl'erinR a cup of wine to a late 
arrival, wluiso shoes are hoioK removed. Another enest, 
inebriated, is heiriK helped oul of the room, and a coloured 
slave is waiting on an older man on one ol the couches. 

Natio/iitl Mw^cum, Naples , /dntfn -irulcrsttn 


anuisemcnts was the C?irciis Maximus, which, 
when finally cniaigcd, could seal 150.000 
spectators. 

C’hariot-raccs more ordinary than Nero’s 
roused the city to a fien/y ol gambling and 
Uu’tioii. In early imperial limes the leading 
professional stables used for their distinctive 
colours red, green, blue, and white ; races 
went anti-clock wise, usually seven limes round 
ihe spina ” or central barrier. When the 
picsiding ma gist i ale dropped a white cloth 
horn his box, doors were thrown open, and the 
teams dashed out and away. The four-horse 
chariots were fragile and easily upset ; drivers 
used their whips on each other as well as on Iheir 


teams, and dcat*h and injury to men and 
horses were part of the sport, which also 
involved the kind of mass hero-worship 
accorded to film stars in the 20th 
century. 

As with charioteers, so also to some 
extent with gladiators, who were 
equipped in various ways to provide 
contrast — oblong shield and straight 
sword against round shield and fal- 
chion, or heavy-armed Samnite " 
against light-armed “ relianus ” with 
net and trident. Gauls, Spaniards, Ger- 
mans, Africans would be matched 
against one another. A man overcome 
was at the mercy of the crowd, the 
victor appealing to them as to whether 
he should kill or spare him. There is 
still controversy as to whether “ thumbs 
up ” or “ thumbs down " sped the fatal 
blow. Handkerchiefs and scarves were 
waved to show' a plucky lighter must 
be spared. 

Gladiators were slaves, sometimes 
criminals under sentence of death, or 
prisoners of war who chose the life as a 
possible means of saving money and 
buying freedom. Many were nothing 
but fighting animals ; one, the Thracian 
shepherd and soldier Spartacus, was a 
military genius, who led a break-out 
from the training-school at Capua, 
occupied the crater of Vesuvius (that W'as in 
73 Bt. : the great eruption was not until 
A.o. 79), and for two years defeated army 
after army of Romans with a force composed 
chiefly of gladiators and runaway slaves, finally 
falling in battle against Crassiis. 

The bloodthirsty crow'd in the arena was 
not the whole of the Roman population ; 
voices of famous poets and other writers 
survive from the period of the late republic 
and early empire, telling of peaceful country 
life among people who were no doubt good 
neighbours, kind masters to their servants and 
slaves, and in no need of the stimulus or drug 
provided by the arena. 


LESSON 9 

Religion and Philosophy in Ancient Rome 


A PASS AGE in Sir .Tames Frazer’s Golden 
Bough describes the sinister associations 
of the lovely little lake of Ncmi-nick- 
named “ Diana’s Mirror ” by the ancients “■ 
set in the Alban Hills not far from Rome : 

In antiquity this sylvan landscape was the scene of a 
strange and recurring tragedy .... In this sacred grove 
there grew a certain tree round which at any time ot the 
day, and probably far into the night, a grim ligurc might 
he seen to prowl In his hand he carried a drawn sword. 


and he kept peering warily about him as if at every in- 
stant he expected to be set upon by an enemy. He was 
a priest and a murderer ; and the man for whom he 
looked was sooner or later to murder him and hold the 
priesthood in his stead Such wa.s the rule of the 
sanctuary . . . 

To the elucidation of this grim custom Sir 
James Frazer (1 854-- 1941) devoted a lifetime, 
and 12 volumes of scholarly English prose. 
But the cult of Diana at Nemi was not a part 
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of the oldest religion of Rome : 
it was an early importation of the 
kind which tinully resulted in 
identification of many of the 
much more complicated Greek 
concepts of deity with Roman 
“opposite numbers.” Jt has been 
said that the Romans had no 
mythology ; Jupiter may have 
“ begun ” as a meteor, Vesta was 
the hearth-flame itself. Mars lirst 
appears as a curious blend of a 
pastoral “ numen/’ or sacred 
presence, and a spear (or even a 
group of spears) shaken to secure 
victory In battle. Much of early 
Roman religion was bound up 
with the quiet life of home and 
field, and Diana herself, the foicst 
goddess, chief deity of the Latin 
League, was also the helper of 
women in childbirth and the 
protectress of the young. 


Lares and Penates a bowl and i 

The early Latins, simple hus- 
bandmen and shepherds, worshipped a multi- 
tude of numina dwelling in slieam and spring, 
in shady groves, on wind-swept hilltops, and 
having sway over flocks and herds and harvests. 
Other spirits dwelling within the homestead 
itself were Janus, the two-faced, who guarded 
the door ; Vesta, goddess of the hearth ; the 
Lares, subordinate deities of the hearth, and 
the Penates, guardians of the store-cupboard. 


FAMILY GOD. The 
household Lar was often 
represented in sculpture 
us a dnncini; youth bearing 
a bowl and horn of plenty. 


Then the Roman gods grew 
, / M with the greatness of the city. 

, Jupiter was exalted as king over 
1 the rest, and was called Jupiter 
L ■ Optimus Maximus— Jupiter Best 
I and Greatest — who, with his con- 

. sort Juno and daughter Minerva, 

' became the “Capitolian” deities 
of Rome, identifled with Zeus, 
Hera, and Athene of the Greeks. 

Old Gods Banished 

In the shrine of Vesta a sacred 
flie, tended by the Vestal Virgins 
p " (six priestesses who entered her 

I /, ^ service at a very tender age), 

I , was never allowed to go out save 

I. on March 1 , when its rekindling 

I marked the beginning of another 

■BjllllllBH^ year ; Vesta was rccognisec| as 
the goddess whom the Gr|eeks 
JD. The called Hestia. In the same ^ay 

1 ^sciiipfure Neptune was fused with Poseidon, 

mih faring Ccrcs With Demeter, Diana with 
n of plenty. Arlemis, Mars with Ares, Apollo 
passed into the Roman pantheon 
without changing his name. Many of the older 
Roman gods sank into minor roles ; and finally 
the Greek attributions and myths were followed 
into Roman leligion by Greek mysleiies, Gteek 
philosophy, and Greek scepticism. In spite of 
the cfTorls of emperors and priests, the pei- 
sonalilies and ritual lost their appeal ; the olil 
gods were banished from the beliefs of the 
educated, although for centuries longer well 


Another household spirit was the Genius, 
regarded as a kind of twin-soul or double of 
the master, or even as a guardian angel. All 
these benevolent spirits received sacrifice and 
worship at appropriate times and seasons, as 
when there was a birth in the family, or at 
the corn and vintage harvests, or during the 
Saturnalian holiday in December — when a 
“ lord of misrule ” was chosen, and rank and 
work were forgotten. 

The Lupcrcalia 

A famous festival was the Lupercalia, in 
February, when goats and dogs were sacrificed 
in honour of the pastoral deity, Luperciis. 
Priests cut up the victims’ skins, twisted them 
into thongs, and lan through the streets, 
striking with them at every one they met. 
Women invited the blows, believing that they 
helped them to become fertile. Another 
festival was the Fontinalia, when wells were 
garlanded with flowers, and blossoms thrown 
into the water. Simple rites, to ensure good 
fortune, safety, and fertility, sufficed for the 
practical and unimaginative Romans until 
they began to turn their city-stale into the head 
of alliances and the ruler of subject peoples. 



STATE GODS OF ROME. The three deities - 
Jupiter (centre), Minerva (left), and Juno — repre* 
sented jn this Gallic relief were those most closely 
associated with the city and empire of Rome, 

St. Ofrmain courtesy of M. Salotnun Keinach 
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VESTAL VIRGIN. 
The temple of Vesta 
served by six 
priestesses, one of 
whom — b'lavia Pub- 
licia, hifth priestess 
A. 13. 247 286 is re- 
presenled liere. 
temph' ot W'sta, Ro/nc 


into the Christian era 
— country folk held fast 
to the religion which 
answered the needs 
of Latin farmers a 
thousand years before. 
Many cultured people 
turned to the philoso- 
phies of the Stoics and 
of Epicurus. 

Stoicism 

Stoicism was founded 
in the 4th century B.t ., 
by Zeno, of Citium in 
Cyprus, who taught his 
disciples in the “Painted 
Porch” at Athens ; 
hence it was sometimes 
called “the philosophy 
of the Porch.” From 
Greece it spread to 
Rome; the Empire pro- 
duced three great Stoic 
phil osophers whose 
writings have come 
down to us— Seneca (a 
nobleman), Epictetus 
(a slave), and Maicus 
A melius (an emperor). 
The Stoics taught that 
Ciod is a spirit, all- 


not licentiousness but a reasoned temperance 
in all things. Their i(^ea1 character was one 
who lived a life free so far as possible from 
bodily cares and mental fears. Fear, in 
particular, was the enemy— fear of death, 
fear of the gods ; and fear could be banished. 
If gods existed, they cared nothing about 
mankind ; death was extinction and life after 
death a mortal illusion. Such was their belief. 
Unsatisfying, perhaps, in some respects, but 
nevertheless a reasoned philosophy. 

But to many who abandoned the state 
religion, the systems of philosophy offered no 
substitute. Hungering after emotional satis- 
factions, wanting mysteries to cKplore and a 
sense of salvation to be achieved, they turned 
to one or other of the innumerable oriental 
cults which trade and conquest brought into the 
expanding Roman woiid. 

Other Cults 

Some became worshippers of Cybcle, 
“ Mother of the Gods,” whose castrated priests 
commemorated her love for Atiis, the young 
and beautiful. Like Tammii/., Atiis was 
believed to die each year and rise again. His 
image, a pine tree from the woods, was placed 
in the goddess's temple and wreathed with 
violets. Then the priests performed a rite of 
self-abandoned mourning ; they leaped and 
spun and slashed themselves with knives until 
the blood poured down. 


pervading, all- wise ; that all men, 
even slaves, are biothers (“Arc 
they not men like ourselves,” 
demanded Seneca, “ breathing 
the same air, living and dying 
like ourselves ?”), and that virtue 
IS the supreme good. To do 
one's duty in the world, to endure 
uncomplainingly the buffetings of 
fate, to lealize that happiness is 
not essential and that pain may 
be converted into blessing, to 
pass through life con.scious of 
having done one’s best these 
were the stern and noble aims of 
the Stoic. 

Epicureanism 

The rival philosophy also 
emanated from Athens ; its 
founder, Epicurus, was con- 
temporary with Zeno. Roman 
convertsS included the youngci 
Pliny and Lucretius, whose 
poem, “ On Nature,” is the chief 
authority for subsequent know- 
ledge of the system. To the 
Epicureans pleasure occupied 
the place of duty among the 
Stoics : by pleasure they meant 



MITHRAS AND THK BULL. This has-relicf, found in a sub* 
terranean sanctuary of the god at Hedderheini In Germany, shows 
Mithras killing the sacriiicial bull. Right and left of him stand 
Cautes and Cautopates, pcrsonitication.s of the dawn and sunset. 

Les archives phaiographlttues d'arr ei d'hivtoire 
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PROCKSSION IN HONOUR 
OF ISIS. A priestess heariiif; 
the goddess's sacred vessel and 
serpent is followed by a scribe 
with the sacred book, a priest 
with a jar of Nile water, and a 
maid with slstrum and ladle. 

The V'atitan , (fiuno. Most lotii 


PRIKST OF ATTIS aSi) 
CYBELF. With an image' of 
Attis on his breast, the priest 
is holding a pomegranate and 
other symbols of fertility. 
Around him are ritual instru- 
ments. 

Palazzo ilei Con.\crvatori ; 
photo, Moicin/u 


But [writes Sir James Frazer] when night 
had fallen, the sorrow of the worshippers was 
turned to joy. For suddenly a light shone in 
the darkness : the tomb was opened the ^od 
had risen from the dead ; and as the priest 
touched the lips of the weeping mourners with 
balm, he softly whispered in their ears the glad 
tidings of salvation. The resurrection of the 
god was hailed by his disciples as a promise 
that they too would issue triumphant from the 
corruption of the grave. 

Others turned to Mithra, or Mithras, 
originally the Persian sun-god, trans- 
formed in course of time into the god 
of light and life, cleanser 
from ail sin, conqueror of 
death and bestower of 
immortality. On the 
Danube and the Rhine, in 
Africa, in London and York 
and on the Roman wall in 
Northumberland, temples 
or other Mithraic traces 
have been discovered. 

Sculptured representations 
(one is in the British 
Museum) show the youthful 
Mifhras astride a bull, hold- 
ing its muzzle in his left 
hand while with his right he 
plunges his poniard deep 
into its neck. The v/orship 
of Cybcle and Mithras had 
points in common, in particular the ‘‘ Tauro- 
boliiim,” or baptism in the blood of the bull. In 
caves and subterranean dens the naked initiates 
crouched beneath a grating or platform of loose- 
joined planks. A bull, garlanded with flowers, 
was led on to the grating ; its throat was cut, 
or it was stabbed to death, and blood poured 
on to Ihe wailing devotees below. 

A third great cult was that of the Lgyptian 
goddess Isis, sister and wife of Osiris, mother 
of Homs. Roman maidens wept at the story of 
how Osiris was slain and savagely dismembered 
by his wicked brother Tryphon, and how the 
loving Isis searched for the pieces until she had 
found them and given them decent burial. 
Many a Roman, perhaps a little amused by the 
legend, stood in reverence in her temple courts 
at dawn, watched the tonsured, while-clad 


priest “ wake the goddess ” by pulling aside 
the veil that hid her image, and felt that behind 
the ritual was something mystically real, 
eternally true. 

Nevertheless, neither Cybele nor Isis nor 
Mithras, nor the speculations and rules of the 
philosophers, gave the coup de firdcc to the 
ancient religion of the Roman slate, which in 
its final stages included the paying of divine 
honours to dead cmpcrois and to the genius 
of the reigning one. They themselves, logclhei 
with the rest of the crowded Roman pantheon, 
were replaced by a religion already three 
centuries old — another religion from the EasU 
appealing chiefly to humble folk ; it had 
seemed at first to be a disreputable form of 
Judaism, but turned out to be centred on a 
Crucified God. 


LESSON 10 

Monks and Friars of the Middle Ages 


D uring the early days of the Roman Empiic, 
Jesus was born at Bethlehem, in Judea, 
at that time an obscure kingdom de- 
pendent on the Roman power. Towards the 
end of the reign of Tiberius, the second emperor, 
Jesus Christ was crucified near Jerusalem ; his 
followers continued in the task he had left 


to them, and shoitly afterwards the new faith 
Weis carried from Asia into Europe by the Jew, 
Paul of Tarsus. Slowly, in spite of consistent 
opposition (from the governing power and from 
rival religions) which developed at limes into 
terrible persecution, this new faith made its 
way to power. 


2125 


Monks and Friars of the Middle Ages 



MONKS AS BLIILOF.RS. This illustration, dcpictinK Kinp OITa 
of Mercia (il. 796) conlcrrinK with his architect over the building 
i»f n cathedral church, was drawn by, or under the direct super- 
vision of, the chronicler Matthew Paris, about 1240 50. 

iintish Museum , MS, of Matthew Paris's “ Vitae Duonun Ojffatum ’* 


About three hundred years after its intro- 
duction into the Roman world Christianity 
was recognized by the emperor Constantine, 
mainly on political grounds, as a permissible 
religion. By the I'dict of Milan, a.d. 313, he 
lestored to Christians all civil and religious 
lights of which they had been deprived, and 
bestowed upon them and all othci subjects of 
the empire the power and liberty to follow openly 
their own faiths. 

Paganism Driven Underground 

Constantine abolished the penalty of cruci- 
lixion and adopted the hitherto “ disgraceful " 
symbol of the Cross as the imperial standard ; 
he abandoned worship of the old gods, attended 
many Christian rites and gatherings, and 
summoned the first general council of the Church 
at Nice (in Asia Minor) in 325. He himself 
was not baptized a Christian until his last 
illness, but by that time the tide of conversion 
was tlow'ing strongly. For half a century the 
old religions dwindled ; in 390 the emperor 
Theodosius prohibited their practice. Temples 
of the gods were sacked, razed to the ground, 
or converted to Christian uses ; sacred trees 
were cut down, images broken, altars smashed : 
sacrifices and divination were declared to 
constitute treason against the state, and all 
other pagan rites that could not be adapted to 
Christian practice were condemned. 

Paganism was driven underground ; for 
hundreds of years traces of the “ old religion ” 
were to be found in country districts in parts of 
Fiurope. There arc reasons for believing that 
the practice of witchcraft, for which old women 
were burnt alive as late as the 18lh century, 
was a form of survival of the ancient faith. 

The Christian Church won the victory, and 


took such firm root in men’s 
hearts and lives that when the 
Empire was invaded by wave 
after wave of heathen barbarians, 
its faith and organization 
weathered the storm, while the 
civil fabric cracked and crashed 
in ruin. Goths and Vandals and 
Huns surged over the ill-defended 
frontiers, spreading death and 
destruction where for centuries 
the firm hand of Rome had 
ensured peace and prosperity. 
They ravaged country and town 
with fury ; famine followed in 
their wake, so that the miser- 
able inhabitants whom their 
swords had spared fed sometimes 
on the flesh of their fellow-men. 
With famine came pestilence and 
depopulation. Thousands 
perished, and many who lived 
envied the peace of the dead. 
But the courage and devotion of Christians 
impressed, and sometimes began to convert, 
heathen kings and chieftains ; they came to 
respect .sacred emblems borne by Christian 
priests and bishops. Classical culture died, 
and Roman civilization almost perished ; what 
remained of il was saved by the Christian Church. 

Power of the Popes 

This was true especially in the West, after the 
capital had been moved from Rome to Con- 
stantinople. The emperor had gone from the 
Palatine, but on the Vatican hill remained the 
bishop of Rome, who became known as the 
Pope (from the Greek pappas, father) ; 
to him also descended the imperial and pagan 
title of Pontifex Maximus (literally “ chief 
bridge-maker ”). Although discarded in 375 
by the emperor Gratian as being incompatible 
with Christian faith, the title '‘pontiff” came 
to be applied, probably as a mark of public 
respect, to various leading Christian bishops ; 
it was first used directly of a bishop of Rome in 
555. From the 1 1 th century onwards the term 
Pontifex Maximus has been limited to the 
pontiff of Rome, or pope. 

During the Dark Ages this dignitary, a 
sovereign of a new kind, whose dominion was 
based not on territory but on religious belief, 
gradually extended his influence and power 
until nearly every town and village in the west, 
centre, and south of Europe contained his 
representatives. The Empire had vanished as a 
physical entity ; in its place had risen a number 
of warring kingdoms and principalities. Among 
them, only the organization of the Christian 
Church maintained ideas of unity, of universal 
brotherhood, of spiritual and cultural values 
above and beyond the dust of battle, rapine, 
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and intrigue. War and 
hunting and possession were 
all that mattered to the 
ruling classes ; men who 
preferred peace and contem- 
plation often found that to 
uphold the Church against 
the state, or to take sides in 
the arguments that shook the 
Church itself, was a task 
beyond their strength or 
wisdom or patience. Not 
surprisingly, they withdrew 
to wild and solitary places ; 
and there they frequently 
abandoned themselves to a 
frenzy of devotion and 
asceticism. 

Christian Hermits 

In desert and forest these 
anchorites— who in a kinder 
age might have been writers 
or artists or scientists — 
subsisted precariously on roots and berries. 
They might become emaciated, dirty in body, 
diseased in mind ; some never washed, but 
gloried in their filth, wearing their garments to 
rags that dropped off their backs, harbouring 
lice which they would not remove, spending 
their days in prayer and lamentation, their 
nights on beds of spikes or thorns. There 
arc records of hermits who lived in dried*up 
wells and in holes among the tombs, who fed 
on five figs a day or on corn that had been 
steeped in water until it rotted ; of some who 
never lay down to sleep, who ate grass like 
cattle, who crawled about covered only by 


their matted hair; and 
of the stylites, who estab- 
lished themselves on the 
tops of high pillars (Gk. 
styloi), where they re- 
mained for years, exposed 
to the elements, leading 
an existence beyond 
ordinary understanding. 

Christian asceticism 
found its earliest develop- 
ment in the Egyptian 
deserts, where thousands 
of refugees dwelt in 
solitary cells or in 
colonies. In the West, 
where food was harder to 
procure and the climate 
much more severe, the 
loosely-knit communities 
of the Egyptian rule vie re 
manifestly out of plice. 
Hence, in waste lands 
and mountain passes 
on hilltops and on islands in the fens, in green 
valleys and beside lakes and streams, monastic 
societies organized on stricter lines established 
themselves in permanent homes. An imporiani 
cliffercncc between the two types of monastic 
life was that in the East virtually the only 
activity of the monk was manual labour : 
in the West, some at least of the brethren 
undertook the keeping of records, the practice 
of medicine, and other occupations. 

Influence of the Monasteries 

The first Ituropean monasteries were founded 
m the 4th century, but it was St. Benedict (480 
543) who gave them their distinctive 
form and devised the Rule " which 
guided their life. The Benedictine ordei 
grew in popularity and numbers, for a 
monastery constituted an oasis of peace 
in a stormy world. The ambitious 
coveted the abbot’s power and prestige ; 
others gladly agreed to abide by the 
Three Substantials ” — obedience, 
poverty, and chastity— in the security 
of the convent : the studious saw in 
the cloister the only place where they 
could find books — St. Benedict's rule 
allowed for three hours’ reading a day. 
A certain number of monks must also 
have been simply frightened of the 
torments promised to the damned ; these 
determined to save their souls by the 
most obvious precautionary measures. 
At firs! the influence of the monas- 
teries was almost wholly beneficial ; 
the monks felled forests, drained 
marshes, cultivated wastes, embanked 
the unruly rivers. Many Greek and 



THE STYLITE. Fanaticism was carried to extremes by 
some early Christian anchorites, notably by those who 
established themselves upon pillars (“ styloi *’), where they 
roiuained sometimes for years. A miniature in the martyro* 
fogy of the emperor Basil II illustrates the self-imposed 
discipline of St. Daniel the Styllte. 

From Menologium cf BtaU It, Vatican Co^cx 



MEDIEVAL Cl.ASSROOM. The 
methods of the teacher in medieval 
universities were mainly dialectical, he 
alone having a text-book, which he 
expounded to his class by question and 
answer. The illustration shows a 14th- 
century lecturer. 

British Museum ; Rovai MS. 17, F ih 
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Roman classics were preserved in mbnastic 
libraries, though they were valued mainly for 
their parchment, on \vhich, after as much of 
the old writing as possible had been scraped off. 
the scribes could pen their monastic chronicle. 
Exquisitely illuminated manuscripts testify to 
the artistic skill of a small number of the monks 
and canons ; some monasteries had schools, 
for day-scholars or boarders ; and by their 
almsgiving the regular orders did much to 
alleviate the poverty and distress chronic 
during the Middle Ages. 

As the years went by, wealth and the exercise 
of spiritual and temporal power began to choke 
religion ; monasteries became rich with money 
and lands bequeathed to them by pious or 
conscience-stricken nobles, gentlefolk, and 
merchants. From centres of usefulness and 
comparative culture, they often degenerated into 
abodes of formalism and sloth. But from time 
to time fresh vigour was imparted to religious 
life by reforming enthusiasts, of whom two in 
particular may be noted. 

St. Francis of Assisi 

Francis Bernudonc (c. 1182 1226), son of a 
vscalthy cloth merchant of Assisi, in central 
Italy, was a gay young man of fashion, who 
fought against Perugia in 1202, and spent a year 
as a prisoner of war. When starting out on a 
second campaign he fell ill and underwent 



AT WORK JN THE SCRIPTORIUM. While 
the service of monasteries in the multiplication of 
books has been exaggerated, the great houses had 
scriptoria," where monks or hired professional 
scribes (one is shown here) were provided with 
materials for copying books, 

British Musttum, Harleian MSS, 4425 


some Spiritual experience that altered his out- 
look on life. Fie gave himself up to prayer 
and meditation, spent his days in solitary 
rambling among the hills, renounced his 
inheritance, and thenceforth strove to obey 
to the letter the commands that Christ had 
given to his first emissaries -- to minister to 
the sick and the lepers, and to carry no gold 
or silver, spare coats, shoes, or slalT. 

Fired by his example, impressed by his 
joyous enthusiasm, other young men rallied 
about him to form a brotherhood. After 
they had taken the triple vow of poverty, 
chastity, and obedience, Francis instructed them 
always to show a cheerful face, to receive all 
comers with kindness, whether they were friend 
or enemy, thief or robber : and not to accept 
money of any kind, whether to buy clothes 
or books or as payment for work or for any 
other cause, save when it was absolutely 
necessary in order to succour sick brethren. 
“ We must not value or esteem money and coin 
more than stones,'’ he said. 

Towards the end of his life Francis went 
to Egypt to preach the Gospel to the sultan, 
and although he failed to convert his lislcncis, 
he at least persuaded the Muslim ruler to treat 
his Christian captives with more lenience. 
Two years later Francis died. By his own 
wish as the end approached, he was carried 
on a bier to the church and then laid, clad only 
in his woollen robe, on the bare ground. A 
pauper in life, so as the meanest of paupers 
he died. “ Welcome, sister Death. . . 

St. Dominic's Black-robed Friars 

Contemporary with Francis was Dominic 
(1170 1221), founder like him of an order of 
friars, or travelling preachers, sworn defenders 
of the orthodox Catholic faith. Dominic was 
a Spaniard, with a Spaniard's pride and daring, 
and readiness to sacrifice all for the sake of a 
great cause. After .years of study he was 
ordained, and then travelled from town to 
town, trudging always barefooted, preaching 
the faith wherever opportunity offered — by the 
wayside, in village churches and great cathedrals, 
in humble homes and baronial castles. Zealous 
disciples gathered about him as they gathered 
about the more genial and lovable Francis. 
He accepted their service, taught and trained 
them, and sent them out into the world as 
black-robed “ hounds of the Lord," Before 
he died he had the satisfaction of knowing that 
Dominicans were preaching in every part of 
wc.stern Europe ; a few years later saw them 
penetrating into the interior of Asia. 

The reasons for the rapid growth of these 
preaching fraternities are not far to seek. 
Unlike the monks, whose influence was confined 
to the immediate neighbourhood of their con- 
vents, the friars took their message to the people. 
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I'hcy were better educated than the parish 
priests ; carefully trained in the cloister 
before setting out on their journeyings, they 
returned to it at intervals to recuperate in 
body and mind. Being poor themselves- 
at least in their early days- -they could sym- 
pathise with the poverty-stricken and afflicted. 
And their knowledge of everyday life, gained 
and constantly refreshed by contact with the 
common people, enabled them to couch their 
message in homely terms, understood, even 
enjoyed, by the simple and ignorant. 

Medieval Sermon 

An example of the friars' exhortations to 
belter ways of living is this address by the 
Franciscan Bcrtholdvon Regensburg, who during 
the 13lh century tramped from village to village 
in central Kurope ; standing in a market-place 
or on a village green, he exposes some of the 
tricks of iiade. 

“■ the lirsl arc >c ihal work in clolliiiig, ‘.ilks, wool 
or I'lir, shoes or i»lovcs or girillcs. Men can in no wise 
dispense wnh yon , men must needs have clolliing, 
Ihcrcrore sfiould yc so serve them as lo do your work 
truly - not lo steal hall the cloth, or to use other guile, 
mixing hair with your wool or slrctehmg it out longer, 
whereby a man ihinkclh It' have gotten good cloth, yet 
thou hast stretched it to be longer than it should be, 
and makest a good cloth into useless stulT Nowadays 
no man can hnd a good hat for thy falsehood , the 
ram wall pom down through the brim into his bosom 
fven such deceit is there in shoes, in fuis, in eurriers* 
work ; one man sells an old skin lor a new and how 
manifold aie youi deeeils no man knowclh so well as 
thou and thy master the devil. But why should I 
come here to leach thee liauds '' Thou knowcsl 
enough thyself" 

Then he castigates the smith who 

" wilt shoe a steed with a shoe ihal is naught , and 
the beast will go pei chance scaice a mile thereon when 
It IS aheudy broken, and the horse may go lame, or a 
man he taken prisoner or lose his life." 

Next comes the turn of the traders who 

“ bring Irom one kingdom lo another what is good 
cheap there, and whatsoever is good cheap beyond 
the sea ihev bring to this lowm . . . some from 
Hungary, others fiom f iance ; some on ships, some 
on waggons, driving beasts or bcaiing packs.” So far 
so gootl, but not content with getting a livelihood with 
“ true winnings,” says the preacher, traders swear aiul 
deceive, bluster and blulf ; ” there is so much fraud 
and falsehood and blasphemy that no man can tell it ” 
Then are held up to execration Ihc bulchcis w'ho sell 
” measly or rolieii llesh, unwholesome before the 
slaughlcr or unripe of age ” ; inn-kcepers who vend 
corrupt w'ine and mouldy beer , bakers who use rollen 
corn ; husbandmen who feed their cal tic on another’s 
fieid or plough over his larul mark ; corn-dealers who 
lay line corn at ihc lop of the sack, and the evil corn 
beneath ; doctors -” he who is no good master of 
that art, iel him in no wise undertake il. or folk’s blood 
W'lll be on his head . . . ‘ O Brother Berlhold,’ you 
say, ‘ four times already have 1 had all success ! ’ Lo ! 
llial was bill a bow ai a venture. If thou wilt not let 
this matter go and study lurthcr in the inward art, ihcn 
the rulers of this world should forbid il Ihcc on pain of 
curse and banishment Wc have murderers enough 
without Ihce, lo slay honest folk . . 

But for most part the friars were made of 
quite ordinary stuff', and did not rise above 



FOllNDPiRS Oh I RIAR ORDERS. Left, Si. 
Francis of Assisi (c. 1182 1226), who established 
the Grey Friars (known also us Friars Minor or 
Minorites) in 1210. Right, St. Doiniiiic (1170- 
1221), founder in 1215 of (he Dominican Order of 
Friar Preachers (Black friars). 

I'lofti H i st/t/Ar, “ St. of ,lsww',” and inaht) 

NaH\)nid (ui/h'i i, I.ondun 

the intellectual and moral le\cl t)f iheii age. 
Popularity brought opportunities for the 
accumulation of wealth ; the pristine simplicity 
of the grey and black biolhcrhoods was soon 
forgotten, and they became what their fouiulei s 
would not have had them be. 

Self-denying Enthusiasts 

Nevcrihcless the friars did a gieal service 
to the whole of C hristendoni, not only to the 
poor and sick and leprous ; Ihcir work resulted 
in the diminution of crime, and the fostering 
of a moral sense, and in the spread of knowledge 
and education. Neither Dominic nor Francis 
had much love of learning for its own sake, 
but both realized that in the universities was a 
great reservoir of youthful enthusiasm which 
might be tapped and sent in fertilizing streams 
throughout Europe. 

They therefore sent to Paris and Bologna 
and Oxford fervent missioners charged with 
establishment among the scholars of “ cells " 
or groups of evangelically-minded and self- 
denying enthusiasts. The friars and their 
message were \velcomed ; before long each ol 
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OPKN-AIR Sh^RMON. 'I’hi* friars, llic Ihiminicans in 
pariiciilar, carried (heir message into the highna>s and 
hy\\nys. Here one of the hrcthreii is addressing a country 
audience in (he open. 

J \i:wilhnni Mnwnin. C anttnulgi- 


the great universities had colleges stalled with 
mendicant professors, who were at least as 
capable and learned as the doctors of the older 
foundations ; indeed, the most innuenlial 
thinkers of the Middle Ages were to be found 
m the rranciscan grey or the Dominican black. 

There was rivalry between the two fraterni- 
ties. The Dominicans boasted of 'Thomas 
Aquinas (1227 74), called the “Angelic Doctor," 
whose Sutnma T/n'ftloiiiac' is still the text-book 
of Catholic doctrine ; of Albcrtus Magnus 
(c. 1205 HO), so widely read and learned that 
some contemporaries regarded him as a 
soicerer ; of Savonarola ( 1452 9<S), the reformer 
and martyr. The I ranciscans spoke with pride 
of Duns Scolus (c. 1265 1308), who drew 

thousands to Oxford to hear him lecture ; 
Alexander of Hales (c. 1180 1245), Glouccsicr- 
shirc parson who won the title of the “ Irre- 
(ragablc Doctor" ; St. Bonavcntuie ( 1221 74), 
the “ Seraphic Doctor," mystic and ascetic : 
and William of Occam (c. 12^)0 1340), styled 
the “ Invincible." Much of the controversy 
m which these “ Schoolmen " engaged now 
seems futile : even that most discussed of 
medieval topics, the nature of abstract ideas, 
or “ universals whether beauty, for instance, 
exists apart from beautiful objects, as the 


Realists averred, or whether, as was 
believed by the Nominalists, such a 
term is the name of an idea with no 
corresponding object in time and 
place- seems to lack justilication for 
the energy spent on it, 

A man ahead of his time was the 
scholarly Roger Bacon (c. 1214 94), 
the most original thinker of the Middle 
Ages. Born near Ilehester, in Somer- 
set, Bacon studied and taught in 
Oxford and Paris, devoting all his 
energies and resources to the cause of 
science. “ During the twenty years 
that I have specially laboured in the 
attainment of wisdom," he wrote, 
“abandoning the path of common 
men, I have spent on these pursuits 
more than two thousand pounds ” 
[a very considerable sum in those days] 
" on account of the cost of books, 
experiments, instruments, tables, the 
acquisition of languages, and the like." I'hen 
he joined the Franciscans. His new superiors 
soon came to regard him with distrust ; they 
forbade their new recruit to publish anything of 
his researches, and for years kept him in prison. 

For a brief space foitunc seemed again to 
smile when a Pope (Clement IV) bade him write 
down his ideas, notwithstanding the ban placed 
upon his literary work by his superiors, for a 
year and more he toiled at his desk, and at last 
he dispatched to Rome his Opus Mains, a com- 
pendium of all the scientific knowledge of the 
time. The Pope received the manuscript, and 
Bacon was granted a measure of freedom. But 
Clement died, and his successor Nicholas 111 
confirmed a further sentence of imprisonment. 
A third Pope released Bacon, who returned 
to Oxford and there died. 

It is claimed for Bacon that he invented 
gunpowder, but it is probable that he learned of 
this explosive from Arab sources, the Arabs 
having been taught its composition by the 
Chinese. He attribuicd movement of the tides 
to the action of the moon, and believed the 
earth to be a speck in the centre of the heavens. 
He was among those responsible for acceptance 
of the idea that experiment was necessary for 
understanding the law^s of nature. 


LESSON 11 

Mahomet and the Arabs 


A bout three hundred years after the Christian 
religion supplanted the pagan cults, it 
encountered a new and far more dan- 
gerous enemy in Islam the religion of Allah 
and his prophet Mahomet (more correctly, 
Muhammad). 'The outlines of Mahomers 


romantic hfc-story can be briefly recounted. 
Born about a.i>. 570 at Mecca, at 25 he entered 
the service of Khadijah, a well-to-do widow 
conducted her trading enterprises, and at length 
became hci husband. 

Despite the disparity in their ages Khadijah 
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EVENING PRAYER IN THE DESER T. One of the "five pillars \ 
of Islam " is prayer five times each day. These devotees have \ 
inlerrupicd their Sahara journey to turn towards Mecca as they pray. \ 


was 15 years Mahomet’s 
senior — the marriage union 
seems to have been happy. 

Khadijah was Mahomet's 
wife, the mother of his 
children, and sometimes his 
only friend. She listened 
to his story of how the 
angel Gabriel had appeared 
to him in the desert and 
allayed his fears ; and when 
the angel voice commanded 
him to be up and doing in 
the name of the One True 
God, Khadijah believed in 
the call when everyone else 
mocked at it and called 
Mahomet a madman. 

Slowly he made converts, 
chiefly in his family circle ; 
then a few slaves and 
workers Joined him, until 
after three years he could 
claim 40 proselytes. There 
followed ten years of open preaching in Mecca, 
during which with growing boldness the 
Prophet denounced the crude idolatry of the 
Meccans, their immorality and gambling, their 
drunkenness, and above all their custom of 
female infanticide. “ When the sun shall be 
folded up,” he declaimed, “when the stars shall 
fade and the mountains be shattered into 
fragments, then it shall be inquired into for 
what crime she who was buried alive was killed ! ” 
Mahomet began his mission with no compact 


system of theology : “ There is no God but 
Allah ” was the first item in his creed— -Allah, 
the god or God, creator of all things in heaven 
and earth ; and the second and last was 
“ Mahomet is the Prophet (or Apostle) of 
Allah ” " in true prophetic succession with 
Adam, Noah, Abraham, Moses, and .lesus. 
Each prophet had received a message from 
heaven to impart to the world, and Mahomet 
claimed to be a recipient of divine messages, 
either in a state of trance or through the 



HERE MAIIOMEl' WAS BURIED. General view of Medina, the Arabian city in which Mahomet died 
and was buried, fn the background are the minarets of the Great Mosque which contains the tomb of the 
prophet. Medina, the second holy city of the Muslims, is ulioiit 250 miles to the north of Mecca, where 

Mahomet was lM)rn. 
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COLONNADED CODKTYARD AT MECCA, with the blatk-draped Ku aba ancient rock>liuilt temple 
in the risht foreground. It was a( Mecca that Mahomet was born about A.D. 570, and a pilgrimage once 
ill a lifetime to Islaiirs most sacred city w incumbent on every devout Muslim. In the background stands the 

medieval fort of Atyad. 


intermediacy of the angel Gabriel. His trances 
were frequent, and scribes were held in readiness 
to report the words that on these occasions 
fell from the Prophet's lips. In this way 
much of the Koran, the Bible of Jslam, was 
compiled ; Mahomet himself wrote nothing 

"" Five Pillars of Islam ” 

The “ creed of two propositions ” constitutes 
one of the “ five pillars of Islam ” which, the 
Muslim doctors claim, were established by the 
Prophet ; the others arc prayer five times each 
day, a month of fasting (Ramadan) each year, 
the duty of almsgiving, and the pilgrimage 
once in a lifetime to Mecca. These date 
from different periods in the Prophet’s mission, 
for at its commencement there was no carefully 
devised ritual. As converts multiplied and 
experience grew, the new religion took shape 
and was modified to suit a changing environ- 
ment ; what was fitted for a half-secret sect 
was obviously inadequate when the Prophet 
became the head of an Arabian state. 

The last of the “pillars” shows how well 
Mahomet understood the needs of his people ; 
Mecca had long been a centre of pilgrimage, 
and then, as now, its main industry was catering 
for the pilgrim crowds. Many an Arab was 
relieved to learn that if he joined the Prophet, 
he must still go on pilgrimage to the holy city 
as his ancestors had done for centuries before 


him. 1 here he must walk seven times round 
the Kii'aba, the ancient rock-built temple ; 
walk seven limes round it (though not naked, 
as had previously been the custom), and kiss 
the “ Black Slone ” embedded in the corner, 
the stone that according to legend came down 
from heaven. (It may have been a meteorite.) 
Another satisfaction to the Meccans was the 
order that the faithful of Islam should turn 
towards Mecca when they prayed. 

Muslim Heaven and Hell 

Next to the unity of Allah Allah is the 
only God ; Allah is the Piernal. He hath 
begotten none, nor was He begotten, and there 
is none of the same genus with Him ” — the 
doctrine given most prominence in the Koran 
IS that of the future life and the Day of Judge- 
ment. With exultant relief the converts listened 
in the days of persecution to the Prophet’s 
confident portrayal of the hell prepared for 
those who rejected him and his teaching, a hell 
of everlasting fire and boiling water and rolling 
clouds of smoke; and with pleasure they heard 
him dilate on the joys of heaven— that paradise 
reserved for the believing blest, where they 
repose on couches studded with jewels of gold, 
dressed in garments of green silk and brocade, 
with bracelets of silver ; where immortal 
children bring them vessels filled with pure 
drinks, causing no headache or confusion, and 
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fruit and flesh to their liking ; where damsels of 
unsurpassed loveliness minister to their pleasure. 

As the ten years of missionary activity drew 
to their close, the hatred of the Prophet’s 
enemies, now become fearful for their gods of 
wood and stone and their old accustomed ways, 
grew in intensity. Many of the converts were 
terribly punished for their abandonment of 
tribal deities ; Mahomet himself was threatened 
with death and sank into poverty. The faithful 
Khadijah died, believing in him to the last ; 
and soon afterwards his uncle, Abu Talib, who 
had kept enemies at bay by threatening them 
with a blood feud if his nephew were murdeied, 
followed her to the grave. Never had Mahomet 
so much needed a powerful friend ; never was 
he so utterly alone. 


a black marble slab, his body lies on its right 
side — .so millions of Muslims have believed, 
and believe — at full length, undecayed, the face 
supported by the right hand and turned towards 
the holy city of Mecca. 

Arab Conquests ^ 

Within seven years of Mahomet’s death Arab 
Muslims — or Saracens, as they are generally 
styled had conquered Palestine and Syria, 
Mesopotamia and Persia ; the next year saw 
tgypl added to their empire. They then moved 
steadily westward along the north African coast, 
lirmly establishing their rule and their religion ; 
before the end of the first century of the 
Mahometan era they crossed the narrow straits 
at Ciibiallar and entrenched themselves in Spam. 


The Hejira 

When things were at their blackest, he received 
an invitation to go to Yathrib, a city some 250 
miles to the north of Mecca, where his mis- 
sionaries had been active for some time. He 
saw in the invitation the hand of Allah, and m 
A.D. 622 he managed to evade his enemies and 
reached the friendly city, henceforth to be 
known as Al- Medina, the city supiemc. With 
this Hcjiia (migration) Mahometan chronology 
begins. 

Welcomed by his friends al Medina, Mahomet 
became the city’s judge and ruler, and was able 
to wage war against his opponents at Mecca. 
Two years before he died he had the satisfaction 
of receiving the Meccans' submission ; his 
missionaiies were then able to pcnctiatc into 
every corner of Arabia without hindrance. 
Yet success did not luni his head by 


The Arabian nomads, senis of the desert, had 
no culture or literature ; few of them could 
read or write, fhey were formidable lighters, 
and then remarkable victories resulted Iquile 
as much from greed for plunder as fioni any 
desiie to extend their new religion. Al yirst 
they despised the peoples they conquered so 
easily ; all they wanted to do was to rule and 
enjoy the advantages of ruling. The early 
caliphs wcic capable and tolerant governors but 
very indifferent Muslims, for they loved wine 
and music —both loathed by the Prophet — and 
made little effort to win converts to Islam ; 
each unbelieving subject paid a poll-tax, and the 
sum raised in this way formed a substantial part 
of the caliph's wealth when the period of 
mdi.scrimmatc plunder was over. 

Before long the Arab conquerors lost much 
of Ihcir influence to the cleverer membeis of the 


converting him into an Oriental despot 
or a vulgar conqueror. Ayesha, the 
favourite of the several wives he 
m'clrried after Khadijah’s death, said 
that he often w'cnt without food ; 
another writer leslilies to having seen 
him fastening a piece of cloth tightly 
about his body to lessen the gnawing 
ache of hunger. Even when Mahomet 
was the undisputed head of Arabia, 
he might be seen sweeping the door of 
his house, fetching water from the well, 
kindling the fire, mending his clothes 
and sandals, milking the goats in the 
courtyard, and feeding the camels, 
kneading flour, and doing the family 
shopping in the bazaar. He lived 
mainly on dates and water ; he dressed 
in a garment of coarse wool ; and he 
died almost penniless. 

He died on Ayesha’s bosom and 



in her house ; that house was con- in a BAGHDAD .SHOP. This illustration from the 13th 


verted into a mosque, and there he 
was buried. In the city of the men 
who loved and trusted him, beneath 


century “ Scheler ” MS. of Hariri shows a shop in the 
Baghdad of the Caliphs. 

From r. H Martin, Ihe Miniature Paint inft of Persia, Itniia 
and Tut key 
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“ Arabic,” too) and in 
chernistry, astronomy, and 
medicine much gold of 
knowledge and discovery 
was mixed with the dross 
of speculation. At this 
time the bulk of western 
Europe was sunk in illiter- 
acy ; such knowledge as 
its scholars possessed was 
obtained in the main by 
way of Latin translations 
of Arabic treatises, or by 
personal contact with 
Saracen teachers whom 
one or two enlightened 
rulers had invited to their 
dominions. 


ISLAM'S (HOKIOliS MOSOITL IN CORIKJVA. In La Me/quita, 
fonnerlv the rhief mftsqui' of the Muors. and tO'da>' the C'alholie cathedral. 
C ordova has the nolilest monumenl of Arabic religious architecture in 
Spain. It was hcKiin by Abd er-Kahnian in 7H5, and covers a rectangular 
area 750 feet long hy 425 feet wide. The arches arc arranged in 19 aisles. 

subject peoples, who adopted not only the t urope by w: 

Islamic religion but Arabic names even, it is extiemity, in Mi 

said, Arabic pedigrees. Islam knows nt) haps the summi 

distinction of people or class ; and so it came the centre of U 

about that when the conquered accepted the Luiope. Set oi 

Koran and its language, when they became which was spar 

Arabs in speech and culluic, there was an end of the city enclose 

the prerogatives of the ^rabs by birth. nilicent mosqui 

Lhe intermingling of the virile nmnads with spacious squar 

the less vigorous but more cultured Persians libraries, and I 

and Syrians and Egyptians had excellent 

results ; and for some centuries the Arab f 
countries were remarkable for their I 
intellectual and matenal achievement. I 


In La Me/quita, Moors ill Spain 
f’aiholic cathedral. Baghdad constituted 

r.rra“nRulii; h«rn, as U were of 

anged in 19 aisles. Ihe Muslim crescent that 
stretched from Asia to 
t iirope by way of Africa ; at the other 
extremity, in Moorish Spain, was Cordova, per- 
haps the summit of Arabic culture and for long 
the ccnlrc of the only really civilized stale in 
Lui ope. Set on the banks of the Guadalquivir, 
which was spanned by a bridge of 16 arches, 
the city enclosed within its walls many mag- 
nilicent mosques and palaces, wide sticels, 
spacious squares and gardens, baths and 
libraries, and thousands of well-built houses. 


Baghdad, the capital of the caliphs, drew' 
students and scholars from every corner of 
the Islamic world ; its mosques were the 
universities ol’ the day, thronged with men 
of all ages, eager to learn from self- 
const itutcd professors in many subjects, in 
return for such fees as their pupils thought 
lit to give. 

Flowering of Arab Cieniiis 

In these unconventional universities the 
Koran was the foundation of knowledge, 
but this led of necessity to the study of the 
Arabic language and the rapidly-growmg 
Arabic literature. A considerable amount 
of the classical culture of Greece and 
Rome that had survived in countries ovei- 
run by the Saracens worked its way up, 
as It were, and now became part of the 



recognized teaching of the Muslim .schools. 
Transplanted into more congenial soil, the 
Arab genius flowered as never before ; and 
in mathematics (“cipher” and “algebra” 
are Arabic words, and oui numerals are 


MOSQUK LINIVLILSLl ILS. Mosques were the great 
iiniversUiesi for the disseminullon of the new learning in 
the days of Baghdad's imperial splendour. To-day they 
still fiiilil the same function, though instriiclion is mainly 
in the Koran. Above, students are undergoing an 
examination in the Mardani mosque at Cairo. 
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Rising high above Ihe city’s domes and roofs 
stood the Great Mosque, a superb specimen 
of Arab architecture and one of the finest build- 
ings in Europe, its dazzling bulk of stone and 
gilt and mosaic occupying only a little less space 
than St. Peter’s at Rome. More than 1,200 
columns supported its roof ; its doors were 
covered with brass, its sanctuary was paved with 
silver ; and at night hundreds of lanterns 
banished darkness from its glittering walls. 

Beneath its roof gathered teachers of medicine 
and jurisprudence, geography and natural 
history, philosophy and poetry ; their students 
included Christians as well as Muslims. Fair- 
skinned barbarian youths from France or 
Germany sat side by side with their more 
cultured dusky fellows from Barbarl and 
Egypt, listening to expositions of the “ Canon 
of Medicine ” of Avicenna, or of the works 
of Averrocs (1 126 98), Cordova's greatest son, 
who took all knowledge for his province and 
dared to criticize not only the scriptures of Jew 
and Christian, but the holy Koran itself. 

Moorish Enlightenment 

Through Averrocs, Muslim and Frank and 
Italian learnt of Aristotle, tutoi of all-conquering 
Alexander and author of works on politics, 
ethics, rhetoric, and art. In their laboratories 
they busied themselves with pestles and mortars, 
crucibles and alembics ; they boiled and filtered 
and distilled, pored over the pages of the great 
alchemists — Geber's Summit of Perfection, for 
instance, perhaps the oldest (8th century) book 
on chemistry in the world — and did their best 
to find the Philosopher's Stone to convert base 
metals into gold, or that elixir of life of which 
one draught would give men immortality. 

Muslim education was widespread ; the 
majority of the people of Mahometan Spain 
coukl read and write, and the learning by heart 
of long passages of the Koran acquainted them 


from childhood with the literary basis of their 
faith. Another evidence of Moorish enlighten- 
ment was the police force which preserved order, 
did duty in the markets as inspectors of weights 
and measures, examiners of the water supply, 
and sanitary inspectors, and reported cases of 
cruelty to children and animals. Another was 
the honourable status of women ; polygamy 
was, of course, allowed — as it was for some 
Christian rulers of the period — but only rich 
men could maintain the maximum of four wives 
at a time. Marriage was a civil contract, and 
a wife could hold property in her own name 
and dispose of it without her husband’s per- 
mission. Both husband and wife could obtain 
a divorce, although the man could secure it 
on easier terms than his spouse. Another 
evidence of high civilization was the fact that the 
Arabs of Spain were tolerant of Jews and 
Christians ; frequently their nobles and ru|fers 
married Christian wives. | 

Fall of Granada 

The peninsula was a melting-pot of races ai^d 
creeds, and it is one of the tragedies of history 
that the process of fusion was so rudely ter- 
minated. Europe would have been well served 
if the Spanish Arabs had been allowed to con- 
tinue to pass on the ancient culture of the 
nations their race had subdued and re- 
invigoratcd ; but religious fanaticism intervened. 
Instead of working hand in hand, Christian and 
Muslim fought each other wilh a savage 
bitterness. In the end the Muslim Turks 
stormed Constantinople, destroying the last 
Chiislian outpost in the east ; 40 years later 
the valiant but half-barbaric Christians cap- 
tured Granada, the last surviving stronghold 
of the Spanish caliphate. In the west the 
Cross rose triumphant over the Crescent ; in 
the east the Crescent glittered above the frag- 
mented Cross. 


LESSON 12 

Peasants and Crusaders 


T he thousand years that followed the in- 
vasion of Europe by the barbarians are 
generally called the Middle Ages. Some- 
times they are sub-divided into (I) the Dark 
Ages, roughly from the sack of Rome by A lane 
in 410 to the period of Norman expansion in 
the second half of the 1 1th century (i.e. their 
conquests of England and Sicily) and the 
First Crusade ; and (2) the Age of Chivalry, 
extending to the fall of Constantinople in 1453. 

Dark the first half of the Middle Ages cer- 
tainly were ; art and literature, philosophy and 
law, were growths ill sheltered from the violence 
of the time. For the great mass of the people. 


labouring folk lied to the soil, life was much 
worse than it had been during the Pax Romana. 
They were villeins or serfs — half-way between 
slavery and free poverty. Forbidden to leave his 
native village save under. very heavy penalties, 
the serf was the property of the lord to whom the 
land itself belonged. Fie could be sold with the 
land, but he could not, as a rule, be sold without 
it. Hence he was not an isolated unit as was 
the slave his predecessor ; he had roots in the 
soil ; his little holding, his home and family, 
his livestock, his pots and pans. He was exempt 
from one scourge of the industrial age — pro- 
longed and undeserved unemployment. 
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up the miry street of a medieval 
hamlel and, avoiding the refuse-heap 
just before the door, to peer into a 
more prosperous peasant’s home, 
might show it to be furnished with a 
couple of benches, a rough table, a 
few earthenware vessels. Flitches of 
bacon would hang from the rafters, 
the husbandman’s tools upon the 
walls. Fowls would scratch up the 
earthen floor ; pigs would root among 
the garbage of family meals. A 
rickety ladder would lead to a win- 
dow'less attic, where beneath leaky 
thatch the inmates slept on heaps of 
straw or rushes. 

Beyond a number of such dwellings 
would be the manor house, fortified 
with a stone wall or a great wooden 
against marauders and rebellious 
Its furniture would be rather more 


livelihood, has been the fate of the peasant in plentiful and of better quality than that in 


all ages ; but in the early medieval period the the villagers’ homes : a long table for the 
life of the serf was often a hell of oppression and retainers and guests, another on a dais for 
want. He was bled by taxes, weighed down with the lord of the manor and his friends ; forms 


labour dues, forced to pay dearly for the use 
of the manorial grindstones and cider-press, 
compelled to stand by whilohis sprouting crops 
were destroyed by his lord’s pigeons or rabbits ; 
and he had to gel leave for the marriage of his 
son or daughter. 

War Without End 

To the grind of toil was added almost con- 
stant danger of war and rapine. Professor 
Boissonadc wrote : 

War was perpetual ; il died down in one place, 
only to break oul ayain in another. It was the usual 
aceompanimcni of spring and summer, and let loose 
upon thousands of hi lie slates all the honors ofdcvasla- 
lion, lire, and murder. C ollages went up in flames, 
harvests were burned, cattle Killed or driven away, vines 
and fruit trees cut down or uprooted, mills deslioyed, 
and churches profaned. When the peasants were unable 
to take refuge in the heart of the woods they were seized, 
llccccd, tortured, nuililaicd, hanged. Sometimes ihcir 
hands and feel were cut off, or they were flung upon the 
file ; captives had their eyes pul out. women were 
violated and their breasts were hacked olT. 

Add to the horrors of this chronic state of 
warfare the disasters of nature — floods and 
tempests, bad harvests and drought ; add the 
leprosy and plagues engendered or fostered by 
the filthy habits of the time- and it is possible 
to obtain some idea of the life of the common 
people of that time. Living and breeding 
under such conditions, the peasantry were cruel 
and ignorant and coarse, victims of the most 
degraded and absurd superstitions. Their 
clothing was often of the poorest description, 
their food and drink sparse and of bad quality. 
They lived in huts and hovels of wood, wattle, 
or turf, lacking windows, chimneys, drains. 

There were degrees of squalor ; to walk 



HOW THE POOR LIVED. In the Middle Ages 
the conditions of life for the peasants were horribly 
squalid, as can be gathered from this Illustration of 
a cottage interior about 1500. These hovels were 
of wattle and daub, with a floor of trodden earth. 

Fiom Bouefud, “ ['expo\ition des frafnais," hv 

permission of Lib rain c <enirule {/«'> Beaux Arts 
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and settles and a carven chair of slate ; a gay 
piece of tapestry hanging from the wall, with 
weapons of war and trophies of the chase. 
There would be gloom and discomfort there too, 
smoke from the open hearth, sooted rafters, 
soiled rushes on the floor. 

C Cultivation of the Manor 

1 very manor had its lord, generally a layman, 
but often a religious or collegiate institution. 
All noblemen and many gentlemen had a num- 
ber of manors in diflerent parts ol' the country ; 
they visited each in tuin and ale up the stores 
assembled since their last visit ; between these 
periods of residence the steward of the manor 
ruled it for his master. At the manor house the 
manorial courts were held, with the lord or 
steward in the chair ; and there were stored tfie 
manorial rolls recording the dues and payments 
of serfs attached to the manor. 

Surrounding the village on every side was 
cultivated land, divided into the demesne of the 
lord and the holdings of the peasants. Both 
consisted of strips the size ol'an acre or half an 
acre, distributed among three great arable 
ticldif. As a rule no two oJ' the same holder's 
strips were adjacent ; they -were marked off 
from each other by “ balks ” of unploughcd 
turf. How this system oiigmatcd is not known ; 
jt may have arisen in days when more and more 
land was being taken into cultivation by groups 
of settlers, each member of the group leceiving 
in turn the land ploughed during a day. Cer- 
tainly the system prevailed during the Middle 
Ages in b’ngland and central and western Turope. 
It entailed a umlorm rotation of crops ; gener- 
ally while one field was sown with wheat (the 
bread crop), the second was given over to 
barley (the drink crop), beans,' or peas, while the 
third lay fallow and helped to feed the com- 
muftity’s livestock, which meanwhile enriched 
the soil with manure. 

Dangerous Lives 

Demesne labour was provided by the serfs. 
At certain times of the year, especially dining 
the harvests, they hatl to work a number of 
“ boon days " on the lord's land, gathering in 
his crops while their own lay ungathcred, per- 
haps to rot ; also they were bound to labour 
for him on two or three days each week- the 
so-called “ week work ” — throughout the year. 

In these economic conditions the medieval 
serfs lived their unhurried and dull or dangerous 
lives. Sec them as moving and stooping shapes 
m jerkins and leather breeches, out in the great 
fields in all weathers, tanned by the sun, numbed 
by the cold, drenched and dried and drenched 
again. They drive Ihcir ox-teams across the 
clearings, guide their crude and flimsy ploughs 
along the strips of field ; harrow and dig, sow 
seed, and guard the plants from vermin and 



sKirrni i>j an oi a miidiia ak manor. 

In the centre are the iiiunor-house, tlie church, and 
the huts of the peasantry. I no big fields are 
divided into strips ; one is shown fallow, 
l^astiires and closes in individual occupation line 
the stream. Enclosing the cultivated areas are 
commons, woodland, and waste ground. 

birds, and in due season gather the harvest 
with time-honoured rcioicings. 

Occasionally a shadow darker even than usual 
falls across the scene, as when the “ Black 
Death " struck (rom the I ast After devastat- 
ing China and central Asia from about 13.^3, 
this plague reached Europe m 1347 by way of 
the Black Sea, preceded, so it is said, by thick 
fogs and accompanied by earthquakes, floods, 
drought, and iaminc. From C onstantinople 
it was carried by trading vessels to the 
ports of Italy ; it spread with demoralising 
suddenness. The touch of the infected sailors 
was death ; friends on the quay, dockers who 
unloaded the cargoes, hucksters who badgered 
them to buy trumpery wares, women in the 
taverns, monks who tended them in hospital, 
lawyers hastily summoned to make their wills, 
priests who bade them repent'- each and all 
sickened and died. The corpse slew even those 
who carried it through the streets and laid it in 
its hurriedly-dug grave. 



Feasants and Crusaders 
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Men, women, and children went 
about in deadly fear ; when they 
developed the dreaded symptoms — 
boils under the arms tind on the 
groin, inflamed lungs and throat, 
the vomiting and spitting of blood — 
they sank into a stupor of despair, 
and in a few days, sometimes a few 
hours, were dead. 

Many sought safety in flight ; 
innumerable corpses lay at the road- 
sides and in the fields. People shut 
themselves up in their homes, and 
dicti m agony, unattended. Some 
feasted and turned to debauchery 
until the spectre touched them and 
they caiouscd no more. Others 
sought immunity by abstinence, or 
took solemn vows and went m 
procession through the streets with 
the relics of some saint, (iicwanni 
Boccaccio (1.113' 75) tells in The 
Dcccimcrun of a few well-to-do people 
who, “ combining themselves m a 
sociable manner, lived as separatists from all 
other company,’’ and passed the long hours in 
lecoLinting stories, 

I'he Black Death also inspired outbreaks and 
revivals of religious aberrations, such as those 
of groups of maniacs who danced then way 
across tile country, and of bands of llagellants 



PLACUF: in a I ARMKK’S IIOIVIKS I KAD. Ihi.s nood- 
ciit, by Hans Weidil/, brings rorcel'iilly hinni* the horrors of 
plaKiie and also illustrates the current belief, endorsed by 
hoccaccio, that animals were subject to the infection. 
Whether this was so or not cannot he delinilely proved, but 
modern evperience suggests that it is an exaggeration. 

I Hi/n Sohl, “ I he lihu k Death 

who scourged themselves as they moved in 
procession along the roads, with tapers and 
banners carried before them, hoping that by 
such behaviour the progress of the plague 
might be stayed. It is impossible to say how 
many perished, but m parts of hiiropc they 
probably mounted to half the population. 
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MOMK I JFK IN ]V1F:I)IF:\ VI J'IMF:S. lime has spread a glamour over the Middle Ages that blinds men's 
eyes to the harsh realities. Only among the nobles and rkher gentry was there an 

iiiulerial comfort, ' " ’ 

attendant 

is depleted 

llihhiUhestiiie l<<>\ale, A/S [Im aniilr, uni den (.he\ii) 


\w harsh realities. Only among the nobles and rkher gentry was there an apprceiume uegree oi 
eonifort, shown ehieHy iii the plentv that abounded in the easlle halls, in the army of servitors and 
sciuires, and in the entertainment of minstrelsy. Such a scene in Geoffrey ol Oenmurk s home life 
pieted here from the I5lh century “ Gronicques cl ( onquestes de riuirlemainc,” hy lavcrnier. 
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FLAGELLANTS IN PROCESSION. The flusellaiilv were 
bands of penitents nho marched barefooted and barebacked, 
scoiirtsiii^ themselves in (he belief thal this would appease the 
wrath of God. They appeared first in the Netherlands diirinp 
the Hluek Death : and Ae^idiiis Li Miiisis thus depicts their 
arrival at Doornik from Hriit;es in 1349. The cross on thdir 
hats gained them the name of Brothers of the CToss. 


The estimate for England, which 
the plague reached in August 1348, 
by way of Dorset, is from half 
to onc-third of the population. 

Villages were wiped out, towns 
decimated, religious houses lost 
almost all their inmates. So great a 
disaster had far-reaching economic 
and social elTects ; the scarcity of 
labour sent up the rate of wages 
and stung the landowning classes 
into taking repressive measures, j 
Another result was national 
exhaustion, which in England and 
France called a temporary halt 
to the Hundred Years War, and 
thereby gave the wretched survivors 
of the pestilence some chance to 
set about raising crops without the 
usual summer and autumn cam- 
paigns to threaten or destroy them. 

A.sido from the visitations of 
plague and the sweep or eddy of 
w'arfarc, there were frequent lailurcs of crops, 
and diseases among cattle. Many fine and 
brave churchmen laboured to combat misery 
and desolation, and it was not surprising that 
the consolations of religion were of various 
kinds. The French historian Jules Michelet 
(1798-1874) wrote thal “the medieval peasant 
would have burst if he had not believed in the 
Devil," and even the Christian lestivals included 
much brutal and degraded merry-making. So, 
when the tremendous 
religious impulse of the 
Crusades spread through 
Christendom, the effect was 
to launch upon the eastward 
roads of Hu rope a suc- 
cession of pilgrim hordes 
and feudal armies whose 
Christianity proved a flimsy 
screen for adventurousness, 
greed, and ambition among 
the mass of crusaders as 
well as among the leaders, 
to whom rapacity was 
second nature. 

Massacres 

When in 1095 Pc^pc 
Urban If set on foot the 
first great expedition for the 
recovery of the Holy Land 
from the Saljukian Turks 
(who captured Jerusalem 
in 1071 and proved much 
more severe than the 
Saracens to Christian 
pilgrims), representatives 
of the chivalry of the 
chief European states 


TliNioth\fuc HovaU', MS lJO/6 7/ 

headed the military response to his call ; hut a 
mob of civilian crusaders, men, women, and 
children, many of them unarmed, would not 
wait for the princes with their trained knights 
and soldiery. Led by a priest, Peter the Hcrniil. 
and a knight. Walter (he Penniless, a rabble at 
fir st numbering perhaps 300,000 streamed across 
France and Germany, massacring Jews in the 
towns, plundering villagers who were at first 
inclined lo help them with supplies. 

Tn Hungary and Bulgaria 
their excesses brought 
bloody reprisals ; only two 
shattered divisions reached 
Constantinople, where thc> 
were lodged in the suburbs 
Again they behaved vcr> 
badly; the B y / a n t i n e 
emperor Alexius I 
C’omnenus com mandcLl 
them lo cross the Bosporus 
and in Asia Minor Ihcyfcl! 
a picy to the Turks, wht) 
killed or enslaved all but a 
remnant, which fled back 
across the straits and was 
disarmed by the Greeks 
Anna Comnena (1083 
1148), the emperor's 
daughter, de.scribes in hei 
chronicle of the period a 
“mountain” of bonev 
which the Turks erectetl 
as a derisive monument tc' 
the people’s crusade. 

The princes’ crusade 
followed, in four main 
armies. The Provencals 
and some Italian 



DANCING MANIA. Onp of the 
pathological effects of the Black Death 
Has the dancing mania nhich arose in 
Germany. Above is an outbreak as 
depicted hy Pictor Brueghel, 

zi/tcr Hollander, Die Modicin in 
h'Jawi^t'hen Mateiei " 


Peasants and Crusaders 
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were led by the papal legate 
(Adhcmar, Bishop of Puy) and 
Raymond Count of Toulouse ; 
the Germans, with some from 
northern French, by Godfrey 
Duke of Bouillon and his 
brothers ; the main body of the 
northern French, by Hugh 
Count of Vermandois (brother 
of Philip I of France), Robert 
Duke of Normandy (brother of 
William Rufus), Robert Count 
of Flanders, and Stephen Count 
of Chartres and Blois (father of 
the future Stephen of England) ; 
the southern Normans and 
Italians, with the Sicilians, by 
Bohemund, Prince of Tarentum, 
and his kinsman Tancred. 

Outposts of Western Power 

These names show how the 
courts and castles of Europe had 
been stirred ; and although there 
was probably more self-seeking 
Ilian religious feeling of any 
Ivind I'lencath the Christian ban- 
ners, warriors who fought their 
way through Asia Minor and Sy 



EN ROUTE EOR JERU- 
SAI.E'M. This illustration from 
H MS, of the Travels of Sir 
John Mamlcville shows pilgrims 
setting out for the Holy Land. 
IhUtAh ^^us^•un^, Hiirlriun MSS 

ria knelt down victory at Hu 


more than shakily maintained. 
Their existence depended partly 
on reinforcements, partly on 
quarrels among their Muslim 
enemies, and partly on the 
military orders of Templars and 
Hospitallers, whose privileged 
position (they built immensely 
strong castles and held their 
land direct from the pope) itself 
weakened the fabric of the 
crusader states. 

When Edessa was recaptured 
in 1 144, SI. Bernard of Clairvaux 
was appointed to preach the 
Second Crusade. This time the 
emperor Conrad 111 and Louis 
VII, king of France, marched 
eastwards ; and thereafter many 
crusading armies were led 
by reigning monarchs. They 
seldom failed to disagree, as 
when Richard I of England 
took the field and antagonised 
his fellow-commanders ; that 
was during the Third Crusade, 
launched to repair the situation 
created in 1187 by Saladin's 
in and recapture of Jerusalem. 


and burst into tears at ihcir first sight of the 
uiwds and domes and walls of Jerusalem. 
Ihesently they stormed into the city, filling the 
streets with slaughter of men, women, and 
children ; then they went in solemn procession 
to the Holy Sepulchre and there pioslratcd 
themselves in humble gratitude and piety. 


The Holy City was reoccupied by the emperor 
Frederick U in 1229, but lost again in 1244, and 
not retaken by Cltrislians until 1917. The 
titular kings of Jerusalem ruled for a while in 
Cypius. In 1204 the Fourth Crusade turned 
aside and captured Constantinople, setting up 
a Latin dominion that lasted until 1261 ; the 


The establishment of the coastal kitigdom oi 
Jerusalem - and of the three minor principalities 
of Antioch, Tripoli, and Edessa, which also 
lesulled from the First Crusade - had a widc- 
spieadcfiect on European civilization, although 
these outposts of Western power were never 


Eastern I mpire was then restored, but never 
recovered from the blow. In the east the 
Muslims — Saracens or Turks — gradually re- 
conquered all the crusaders’ holdings ; in 1291 
the last Christian fortresses in Syria were 
captured. 



MEDIEVAL FRIGHTFULNESS. In medieval limes, lor 
towns captured after resistance there was seldom any mercy. 
They were given up to pillage, as shown in this 15th century 
picture, and civilians were subjected to every kind of insult 
and injury* 

Bniiih Museum. Roval MSS 20, C. vii 


Results of the Crusades 

In the western kingdoms the results 
of the Crusades were manifold. To 
begin with, much property changed 
hands when men took the Cross and 
sold their lands and goods to equip 
themselves for the adventure. In 
France the baronage was considerably 
weakened by this process, to the 
advantage of the monarchy. Arrived 
in the East, many needy adventui-ers 
became rich and powerful without the 
restriction of feudal controls. Great 
lords learned the science of fortifica- 
tion and siegecrafl from the Greeks 
and .Saracens ; thereafter their adop- 
tion of stronger castle walls and bigger 
siege-trains improved their military 
status as compared with that of 
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WF.POKTING FOR DUI’Y. UndiT the iiiHnorial system 
in western Europe diirin}; the Middle A|scs the villeins or 
serfs held their land by ** customary tenure/’ performing 
labour dues to their lord in accordance v>'ilh the custom of 
the particular manor. Ihis 15th-eenlury Jhrench manuscript 
shows villeins reportini* lor work to their lord or his steward. 
liibhoth^(fiu’ tic J' Ai scnnl, Paris ; PhtHo, Giiautfon 


I heir own vassals, for in spile of the 
numbers of westerners who stayed to 
make careers in the l.ast, many more 
went back to the West, some of them 
laden with plunder, mtvsl of them with 
a new outlook on life. 

At home the Crusades were the 
occasion of the icvival of direct 
taxation, a device forgotten when the 
Roman empire collapsed ; popes and 
kings raised money by “ Saladin 
tithes ” or similar impositions. Kings 
and sovereign princes also sold many 
charters to their towns, so that the 
growth of civic liberties and the rise 
of the middle classes were hastened. 

The feeling of belonging to a particular 
country was also sharpened ; Hnglish- 
men, Frenchmen, Ciermans, Italians, 
met and observed their difVei cnees, the 
stiangeness of foreigners, and of other 
forms of worship. The arts and crafts 
and learning of the hast the carving 
and pottery and textiles, the windmills, 
glass mirrors, and musical instruments, 
the trees, shrubs, and fruits, the games, 
stories, books, paintings, and maps, 
the medicine and astronomy and 
mathematics, even the Negro slaves- 
came into F urope by many more routes 
than the half-Saracen ports of Sicily 
and the overseas depots oi’ the 
Venetian and Genoese merchants. 

Fvcnlually aneflecl of the failure to 
convert the infidel by the sword was 
the reappearance of the C'hristian missionary 
spirit. In J2I9 St. hrancis went to Palestine to 
convert the sultan, who was then at war with the 
C hristians ; the saint failed in his mission, but was 
eourlcously treated. Many huropeans must 
have found it dislurbing to realize that in 
numerous ways the Muslim civilization was 
superior to their own. 

Mention has already been made of another and 
a Icrnblc gift of the Fast to the West the Black 
Death, which cut the Middle Ages in two. The 
serfs did not always bow to the tyranny that 
alterwards oppressed them ; in 1358 the French 
peasants, maddened by the plague, by “ free 
companies ’* of disbanded soldiery, and by 
their own lords and taxes, rose in the bloody 

Jacquerie,” andTor a while took an appalling 
revenge, but they were crushed when the 
government and the barons regained the upper 
hand. In 1381 the English peasants, headed by 
Wat Tyler and John Ball, ro.se in their turn, the 
immediate occasion being the imposition of a 
poll-tax to help to pay for the never-ending war 
in France. The rebels entered and terrorised 
London ; they burned the royal palace of the 
Savoy, the Temple, and the Marshalsea prison, 
and entered the Tower, where they beheaded 


the Archbishop of Canterbury, who was also 
C'hanccllor, iind iheTreasurei with him. 

The courage of the young King Richard II 
shone out at a critical moment ; his subsequent 
treatment of the rebels was much Ic.ss to his 
credit. In countiy districts numerous manoi 
houses were sacked, and bonfires made of 
manorial rolls. In Hast Anglia, where several 
towns were involved in the rising, lawless knights 
and gentlemen took advantage of it to work ofl 
private grudges. The revolt was suppresseil 
in several small battles, and it ended with ovei 
a hundred hangings. 

During the later Middle Ages the German 
peasantry rebelled several times ; the most 
dreadful of all their risings was the Peasants’ 
War, which broke out early in 1525. During 
this war the rebels had some success at first ; 
numbers were on their side, and they are said to 
have destroyed a thousand convents and castles. 
In the end they were crushed with great severity , 
thousands being killed in battle or taken 
prisoner and hanged. The peasant had still, 
in the words of John Ball, the wind and the 
rain in the fields, the poor cloth, coarse 
bread, and water to drink ; his master hiul 
the manor house, the ermine, and the wine. 
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LESSON 13 

Commerce and Industry in the Age 
of the Guilds 


W HEN the barbarian invasions overturned 
organized government in Europe, and 
the new pattern of society emerged with 
its swarm of quarrelsome princes and barons, 
the facts of history and geography ensured the 
survival or new growth of towns on hill-tops, 
at cross-roads, by fords and bridges, and in the 
protecting shadow of castle and convent. 

Each of these small centres of market trade 
and specialised occupations was subject to a 
lord, paying him tribute in money or produce or 
service in return for his protection ; in couise 
of lime townsmen often banded together and 
by force of arms or by gifts obtained a charier 
of exemption from customary dues, and of 



MEDIEVAL MARKET AND STREEI. Taken from a hisrory 
of CharlcmaKnc illuminated by Jean le Tavernier in 1460, this 
drawing displays contemporary town life. Inside the city gate is 
the money-changer, and outside are traders’ stalls. 

BlhHothcque Ho vale. Brussels MS. WOO 


liberty to govern themselves. Thus, side by 
side with the manorial structure of society, the 
towns developed the beginnings of commerce 
and industry, providing refuge for many who 
found village life too unrewarding, and shaping 
a new political power in the national organism. 

Merchant Guilds 

Behind town walls the burghers developed 
their tiny commonwealths, buih churches, and 
established schools ; many a guild-house or 
market-hall survivc> as evidence of their pios- 
pcrity and civic pride. The government of 
these fiec towns and cities was m the hands of 
the wealthier and more inlluenlial burgesses, 
who formed from among their 
number executive councils, which 
later developed into, or existed 
side by side with, what came to 
be styled “ merchant guilds,” 
powerful associations of the 
principal landowners and mer- 
chants. These guilds varied m 
form and function, but their main 
motive always was to ensure that 
no one outside the guild should 
trade in the town and enjoy its 
privileges except with the consent 
of the guild. 

In other woids, the guilds were 
powerful close corporations, 
keeping in their hands most if not 
all of the better-paying trade of 
their towns. 

Each member of a guild paid 
an entrance fee, and other dues 
from time to time ; he was bound 
to observe guild rules and at least 
to appear to uphold prevailing 
conceptions of commercial 
morality. In return he had a 
fair share of the trading monopoly 
and enjoyed a number of social 
advantages. Guildsmen who fell 
on evil times were assisted from 
the guild-chest and by levies on 
other members ; daughters of poor 
guildsmen were dowered for mar- 
1 I a g c or the convent ; sick 
m embers were visited, and 
members' funerals were likewise 
the concern of the guild, which 
paid for masses to be said for 
the repose of the souls of the 
dcparlcd. 
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SHOPS IN THK 15rh CENTURY. Ihis jlluniiiiaHon from u 
15fh-ceiitiiry Bible sliows four Nhops, each trade Iieiiij? under the 
lutclaKC of its own craft Kiiild. The draper (left) is niakinR 
clothes for sale. The grocer (right) displays u sugar loaf. I he 
barber is shaving a client. Behind, a furrier is at work in his shop. 

BibUothdque do I* Arsenal, Pans, MS. res S062 


master’s apprentices was restricted, 
according to the state of business 
and future prospects in the craft. 

Like the guild merchant, the 
craft guild was monopolistic, but 
m the Middle Ages monopoly did 
not imply artificial scarcity and 
private profiteering. Regulation by 
appointed authority was expected 
and willingly accepted; free 
competition was regarded as 
economically unsound and morally 
reprehensible ; a man was not 
‘‘ allowed to do what he liked 
with his own.” Some results of 
the system were bad, but the craft 
guild prevented fraud — ’’false 
work ” as it was called in those 
days a nd enforced the observance 
of certain standards of production. 
Guild oflicers saw that mentbers 
were equipped with proper tools 
and materials and had proper 
qualifications ; they checked wj^stc 
and investigated complaints from 
or against their members ; they 
forbade night work, because badly- 
lit workrooms made it hard 
for the honest workman to do 
his job v>iopcrly, and easy for 
the scamp to turn out ” false 
work ” undetected. Tn some 


(Taft guilds, associations of all the persons places work after 6 o’clock on Saturday 

engaged in a particular industry in a (own, came evenings was also forbidden, 

into existence somewhat later than the mcr- The guild merchant and the craft guild per- 
chant guilds. Commerce precedes organized formed many of the functions of the present-day 

manufacture in social evolution, and it was long friendly society. To his guild the member 


before the market was large 
and settled enough to warrant 
“ division of labour.” 

Craft Guild!* 

The first craft guilds in Lngland 
were tfiose of weavers and fullers 
of woollen cloth ; in course of 
lime the various trades of most of 
the large towns were organized on 
guild lines. Weavers and clothiers, 
dyers and cobblers, smiths and 
saddlers, goldsmiths and vintners 
-every trade with more than a 
handful of practitioners had its 
guild, supervised by an elected 
warden and consisting of masters, 
journeymen (who worked for 
masters but hoped in due time to 
become masters themselves), and 
apprentices (or journeymen in the 
making). Apprenticeship was long 
— in London the period was seven 
years — and almost always insisted 
upon ; the number of any one 



CRAFTSMAN IN GOLD. In this miniftturc painting of 1480 
a master goldsmith of Ghent and his wife are displaying rings 
and gems to customers. In the showcases are pieces of plate, 
necklaces, pendants, and other articles of the craft. 

Vuiorm & Albert Museum, S. Kensirtfiton 
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Jurned when sickness laid him low, when his 
house vyas burned (a very frequent occurrence 
in towns of timber) or burgled, when he lost 
his tools or his livestock strayed away. To his 
guild he turned likewise when he fell into : 

“ any mischief or povcriy, by God's sending or by any 
chance of llic world and not by his own folly or riotous 
living, iie shall have of every brother and sister of 
his guild every week a farthing ”--so runs one of the 
old ordinances — “ and these farthings shall be gathered 
at every month and delivered forth to the needful man, 
111 honour of Christ and His Mother and of all Christian 
souls." 

Then, too, the guild meetings —for business, 
when the guild-chest was solemnly unlocked, 
the members standing bare-headed, and on more 
convivial occasions when the guikismen supped 
together in hall or staged some religious play 
or pageant —provided welcome breaks in the 
daily round ; and to be elected a guild official 
was a laudable ambition in a world closely 
circumscribed by custom and tradition. 

Economic Ills 

On Sundays and feast days guild smen marched 
in gay procession, banners Hying, to their parisli 
church ; localisation of industry within a town 
meant that members of a craft guild were 
generally near neighbours. They worshipped 
together m a place teserved for them or m their 
private chapel, perhaps occasionally glancing 
with pride at the stained-glass window provided 
by their guild. 

There was plenty of room for disagreement 
between masters and journeyman, for tyranny 
over apprentices, for jealousy within a trade, 
and for quarrels about work which could be 


claimed by more trades than one. Town govern- 
ment tended towards oligarchy, merchants grew 
to look down on craftsmen, party strife outside 
the town might be echoed within it, as during 
the tinglish wars of Lancaster and York ; bin 
there was good to be foimd in that noisy crowded 
life, and there have been those who looked 
back with regretful eyes on the guilds of the 
I5lh century. Just after the First World War 
(1914-1918), for instance, “ Guild Socialism " 
was suggested as a cure for economic ills ; its 
basis was envisaged as industrial self-govern- 
ment by guilds of a form wider than that of the 
trade union. 

Leagues of Merchants 

Just as tradesmen and craftsmen within a 
town found it advisable to unite in closely-knit 
fraternities, so merchants whose business lay 
w'ith countries oversea naturally combined in 
associations for mutual support and defence. 
With the widening of the market and the 
growth of international commerce of these 
associations, merchants and trading cities grew 
ill size and number. One of the earliest was the 
Haiisa of London (Old High German : hansa, 
band of men), which early in the 13th century 
included the principal towns of the Low Coun- 
tries and succeeded in conlimng to its members a 
considerable proportion of English overseas 
trade. Another early Hansa was that of " the 
men of Cologne in London ” ; Richard I on 
his way back from captivity in Austria granted 
them permission to trade over the wliole of 
Imgland, and at one time practically all German 
merchants doing business with the country were 



AUTOCRATS OF NORWEGIAN TRADE. I or two centuries, niiii-14th 
to inid-16th, the Hanseatic League in Bergen held a monopoly of overseas 
trade by the aid of their garrison of aggressive mcrcanlile celibates lodged 
mainly in the so-called German “ bridge,” n long row of wooden houses on the 
north side of the harbour, some of which are still preserved along with many of 
their original furnishings. 

Hvconstt uctian b}' H. ChrintianAen from Schafer^ “ Die Deutsche Hamaf' Velho^en A Khisimt 


included in this associa- 
tion. The greatest of 
such organizations w^as 
the Teutonic Hansa, 
w'liich began as an 
alliance of trading com- 
munities of the Baltic 
seaboard under the 
presidency of Ltibeck. 

Hansa Towns 

The Phoenicians of 
the North, as the 
Hanseatic traders have 
been not inaptly called, 
had ‘*komtors” or 
" counters *’ at LUbeck 
and Hamburg, Cologne 
and Bruges, London and 
York, Wisby on the 
Swedish island of Gott- 
land, Bergen in Norway, 
Novgorod in Russia, and 
smaller settlements 
in the Baltic region. 
Each of these counters 
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'Mffo Churi^h 


LONDON'S STIiEL- 
YAkD. Ihe Ihunus- 
sidc fortrcss-dcpol of 
I ho I onduTi rnorohanls 
of the i lansu is 
sh(n>ii in this on- 
^raviii^. Alio\o is 
tho plan of the silo. 
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was virtually a stale within a state, CDntaininp 
within its slrtingly fortilicd walls w'orkshops and 
warehouses, common-rooms and dormitories, 
cellars and kitchens and a garden ; its staff' ale 
together, slept togelhei, worked and played 
together, and lived the lives of commercial 
monastics Usually they served at a particular 
depot for a number ofycais, and then returned 
to their home town or were drafted to another 
station of the Hansa. Like the guildsmen, 
they were monopolists ; jealous of their trade 
secrets and privileges, they bound their membeis 
to the sti ictest celibacy, and forbade them to 
enier into close business iclations with the 
natives of the country. 

At Bruges the Hanseatic mci chants num- 
bered about .100 in the days of their greatest 
prosperity ; there, in the midst of a highly 
civjli/cd and powerful community, these Ger- 
mans had to be on their best behaviour. But 
m the north, where political and economic 
development was comparatively backward, they 
gave rein to their Teutonic brutality. At 
Bergen, the (ierman merchants, more than a 
thousand m number, tyrannised over the native 
traders and seamen, and treated their own 
(jerman recruits with characteristic cruelty, 

l.ondon's Steelyard 

One of the most important counters of the 
North German Hansa was in London. Thcie, 
on Lhames-side, on the site now- occupied by 
Gannon Street railway station, stood their 
fortress-depot, called the Steelyard. As else- 
where, dwellings, store-rooms, wharves, and 
garden were enclosed within a strong wall ; 
every member went about armed, and at curfew, 
nine o’clock in the evening, the gates were shut 
and locked and the keys given into the custody 
of the master. Gommunication with the 
Londoners was kept to the minimum; servants 


of the Hansvi were for- 
bidden to entertain any 
but Hanseatic members, 
and were lined if they 
permitted any native 
woman to pass the fac- 
tory gates, or if they 
fenced or played a game 
of tennis with an Eng- 
lishman. 

For a long period the 
Hansa merchants man- 
aged to handle virtually 
the whole trade between 
England and Cjermany; 
until the end of the 16lh 
century they succeeded 
in excluding Ejiglish 
traders from the Baltic. 
The export duties they 
paid were lower than 
fiom other aliens, and usu^tlly 


lho.se exacted 
lower than the duties paid by Englishmen ihem- 
.sclvcs ; this privilege resulted from generous 
loans to impecunious English kings, and it is not 
surprising that the w'alls and gates of the Steel- 
yard were sometimes necessary to save its 
inmates front the fury of the London mob. 

From London the Hanseatic men exported 
wool in huge quantities to Flanders and the 



MERCHANT OF THE STEELYARD. The 
opulence and dignity that characterised the 
merchant princes of the Hanseatic League are 
apparent in this portrait of Georg Gisze, merchant 
of the Steelyard. Jt was painted hy Hans 
Holbein in 1532. 

Ktiisrr hnethriih Museum, Jifilin , photo, 
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WALLS THAT DEFENDED WISBY. Wisby, on Ihc west coast of Gothland, was the centre of Scandinavian 
trade in the Baltic, and from the 11th century to the 14th enjoyed great prosperity as headquarters of the 
Gothland association of German traders. The town was fortified at an early period : the existing walls dale 

from the end of the 13th century. 

t)r. / Stnedfnei. lietliu 


Rhineland, importing in return Italian and 
Oriental produce and salted cod-fish. They 
also did considerable trade with Scotland and 
Ireland, From Russia they obtained timber, 
furs and skins, honey, tallow and wax for church 
candles ; from Sweden came iron and copper, 
timber, pitch, and granite ; from the Baltic 
lands grain, from the northern seas herrings. 
The herring trade was of particular importance 
during the Middle Ages, when all Furope was 
(.atholic, and when fish was in great demand 
for eating on fast-days, during Lent, and on 
f iidays throughout the year. It is significant 
that the Hanseatic league was chiefly formed of 
cilies of the Baltic, at that time the main area of 
the herring fisheries. In exchange the Germans 
imported clothes and silks from Flanders and 
Italy, beer and wine, trinkets to please half- 
savage women, and spices from the East to 
llavour the salt meat eaten in wantcr. 

Hansa Moneylenders 

The Hansa merchants also traded in money 
itself. They were moneylenders, bankers, and 
currency-manufacturers, and it has been sug- 
gested that the term “sterling” became English 
usage because of the high quality of the coinage 
of the “ Ea.stcriings,” as the Cierman merchants 


were often called. Among the rulers to whom 
they supplied money was Edward 111, who was 
always in debt by reason of his French wars. 
For some years the crown jewels were in pawn 
to the Hansa at Cologne, and it is on record that 
these merchant princes were granted in return 
for their loans a lease of some of the Prince of 
Wales's tin mines in Cornwall. 

Decline and Fall of Hansa 

For centuries their prosperity continued to 
increase. Then, for some unknown reason, the 
herrings ceased to visit the Baltic, remaining in 
the North Sea to the advantage of English, 
Scottish, and Dutch fishing fleets ; the change 
of religion in Germany and England greatly 
reduced the demand for herrings and wa.x 
candles ; the discovery of America and of the 
sca-routc to India left the Haiivseatic depots m 
commercial backwaters ; and the increasing 
power and wealth of the merchants of even the 
most backward of the lands in which the 
counters were established gradually broke the 
Hansa monopolies. One after another the 
towns fell away, until in the 17th century only 
Liibcck, Hamburg, and Bremen remained. The 
Thirty Years War gave the Hansa its deathblow; 
the League was dissolved in 1641. 


LESSON 14 

The Age of the Renaissance 


N o Hansa arose in Italy, nor was there need 
of one. Italian towns were not trading 
outposts in uncivilized and hostile 
territory, as were many of the Hanseatic coun- 
ters ; they were inheritors of a tradition 
reaching back to the days before Rome was an 
empire. Venice alone reproduced something 
of the massive dignity and order of the Roman 
republic. Protected by marshes and lagoons, 
this city was one of the twp Italian powers whose 
ships carried for centuries the East- West trade 
the Levant. The executive government of 


Venice became vested in a “ Council of Ten ” ; 
no other Italian city was ruled w'ith compaiablc 
vigour and efficiency. 

From Genoa also, at the foot of the Apen- 
nines, galleys sailed to every corner of the 
Mediterranean : caravans of Asiatic traders 
brought to Venetian or Genoese agents in 
eastern towns spices from India, pearls from 
Malabar, precious stones from Ceylon, camphor 
from Java, gold and ebony from Sumatra. 
The two cities fought a war lasting nearly a 
century ; in 1381 Venice emerged the victor. 
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Near the mouth of the Arno* a hundred miles 
from Genoa away across the gulf, was Pisa* 
also her rival and often her enemy. The Pisans 
concentrated their ships mainly in the western 
Mediterranean, and for a long period included 
Corsica and Sardinia within the bounds of their 
republic. Florence* Pisa’s near neighbour, was 
famous for goldsmiths and merchant bankers, 
dyers and cloth-finishers* silk-weavers and 
makers of magnificent brocades. Milan, 
Verona, Padua* Bologna, Siena, Modena, were 
also centres of a culture kept alive in the Dark 
Ages by contact (through Venice and Ravenna) 
with Constantinople, and no doubt owing 
something to the short-lived literary and 
artistic brilliance of the reign of the heretic 
emperor Frederick II in his kingdom of 
Naples and Sicily. 

These medieval city-states were more or less 
independent, owing a shadowy allegiance to 
pope or emperor or even to the French king; 
in each city the trading aristocracy generally 
managed gradually to monopolise the govern- 
ment and so establish what was in effect a 
commercial republic. Sometimes the govern- 
merit was vested in aristocratic consuls, but 
with the rise of the middle classes a podestUy or 
mayor, was generally appointed as cxcciilivc. 
Within the city walls the crowded population 
included small landed magnates, wealthy 
merchants, master craftsmen, journeymen, pro- 
fessional men, artists, various grades of secular 
clergy, monks and nuns, and a crowd of 
apprentices, scrvanls, and labourers whose life 
was a matter of struggle and worry and small 
compensations. 

There was a great deal of quarrelling between 
‘‘ old ” rich and “ new ” rich, betw'een im- 
poverished aristocrats and wealthy burghers, 
landlords and tenants, masters and workers ; 
feuds and riots were frequent. Party passions 


ran high in and between the cities ; loss of 
power often meant proscriptions, banishments, 
and executions. Outside the walls there was 
plenty of danger ; cities disagreed with their 
nominal rulers — bishops, dukes, or counts - 
over feudal dues and the granting of privileges, 
and there were arrests and reprisals. Castles 
of robber barons abounded ; traders* convoys 
were plundered, goods confiscated, merchants 
held to ransom. 

Guelphs and Ghibellines 

For two centuries at least the strife of popes 
and emperors was reflected throughout northern 
and central Italy by the factions of their sup- 
porters, the Guelphs and Ghibellines. These 
names are said to have arisen at the battle of 
Weinsberg in Swabia (1140), when Conrad HI, 
Duke of Franconia, emperor, and head of the 
anti-papai party, used the war-cry Waiblhi^en, 
the name of his family castle and estate. ' His 
opponent, Henry the Lion, Duke of Saxony, 
used the cry of WelJ\ the Christian namd. of 
several of his ancestors, which became the s'ur- 
name of his descendants, the Dukes of Bavaria. 
In Italy these war-cries were sharpened to 
Guelfo and Ghihelli/io, and grew to be the names 
of the parties using them. 

The Italian cities of the north could unite 
m face of a common danger. Shaking olV 
the power of their overlords, they came into 
conflict with the Emperor iMedcrick I, called 
Barbarossa because of his red beard. When 
Ghibelline cardinals elected an anti-pope in 
defiance of Alexander III, that pontitT allied 
himself with the cities, whose association 
became the Lombard League. By 1 1 77 
pestilence and military defeat had broken 
Frederick's power in Italy. By 1I9K Innoceni 
HI became Pope, and the temporal powci 
of the Papacy rose to its climax. 



FASHIONS OF FLORENTINE YOUTH. How the young men of Florence dressed in the second hulf of 
the 15th century can be seen from this painting by Domenico Ghirlandaio (1449-94). The youth on the left 
is garbed In dull blue lunle, black cap, and trunk hose, one leg scarlet and the other white and striped with 
red below the knee. His companions are dressed in garments of dull blue, green, and scarlet. 




Age of the 

The next half-century saw the papacy and the 
northern French united in bloodily extirpating 
the Albigensian heresy in Provence and Aqui- 
taine. Innocent claimed supremacy over all 
crowned heads in Christendom ; the emperor 
and seven kings— -among them John of England 
and Philip Augustus of France — were compelled 
in one way or another to accept his interference 
in their temporal affairs. In 1211 Innocent 
secured for Frederick’s grandson — also a 
Frederick, and already king of Naples and 
Sicily— the kingdom of Germany and the 
imperial title ; in so doing the Pope raised to 
power the most dangerous enemy encountered 
by the Church during the Middle Ages. 

llie Wonder of the World 

This enemy, the emperor Frederick II, has 
already been mentioned in the Lesson on the 
Crusades, and earlier in the present Lesson as 
the ruler of a brilliant court whose culture fore- 
shadowed the Renaissance. Far in advance of 
his age in matters of education and religious 
tolerance, he neglected his German possessions 
— leaving them to be run according to feudal 
custom — in order to concentrate on the estab- 
lishment of a strong centralised monarchy in his 
southern dominions. There he broke the power 
of the nobles and abolished the privileges of 
the clergy ; he founded the university of 
Naples and the medical school of Salerno, and 
v\t:lcomcd scholars from cast and west, Christian 
or Muslim. Excommunicated for not keeping 
a promise to go on crusade, he went, and cap- 
tured Jerusalem, where he was crowned king. 
By the end of his reign he had the light to wear 
six crowns ; his contemporaries called him 
Stupor Aiioidf the Wonder of the World. He 
died in 1250, at W’ar with the Lom- 
bard League and with rebellious 
Cicrman princes ; as between pope 
and emperor the struggle w'as still 
undecided, but French intervention 
enabled Pope Urban IV to crush 
Frederick’s heirs and successors in 
Naples and Sicily. 

His family, the Hohenstaufen, 
was blotted out, the victory of the 
papacy seemed complete, and the 
empire never recovered its former 
power. After a chaotic interval - 
ilunng which Richard, Duke of 
( ornwall and brother of the English 
King Henry 111, was elected emperor 
but never crowned — the imperial 
dignity was conferred in 1273 on 
Rudolf of Hapsburg. It became 
hereditary in the Hapsburg family 
in 1438, from which time Hapsburgs 
ruled as Holy Roman Emperors 
until 1806, and as emperors of 
Austria until 1919 ; but between 
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1250 and 1806 only five emperors were crowned 
by a pope, and Rudolf himself was not one of 
them. 

The French States-General 

The papacy had defeated one powerful enemy 
only by summoning help from a power which 
presently proved even more dangerous : the 
power of the French monarchy. Philip IV of 
France quarrelled with Pope Boniface VlII, not 
over doctrine but over his taxation of the 
clergy and his claim to try in a French court a 
bishop accused of plotting against him. During 
the struggle Philip summoned for the first time 
the French states-gencral — clergy, nobles, and 
commons, in one body, a portent in the history 
of France and of Europe. Boniface excom- 
municated Philip ; the king’s agents in Rome 
joined the pope’s personal enemies and threat- 
ened the aged Boniface with physical violence. 

Council of Constance 

This outrage made a profound sensation 
throughout Europe ; Dante said that Christ 
had been mocked again in the person of his 
vicar. Boniface and a successor died in rapid 
succession ; Clement Bishop of Bordeaux 
became pope as Clement V, and by previous 
anangement with Philip freed him from ex- 
communication and went to live in the papal 
city of Avignon, surrounded by French territory 
and plainly in the power of the French king. 
Thus (in 1305) began the famous “ Babylonish 
Captivity of the Church,” which considerably 
lessened the prestige and spiritual authority of 
the papacy. In 1377 Pope Gregory returned to 
Rome, but on his death in the following year 
the cardinals split into factions, and two popes 
were elected, one at Avignon, the 
other at Rome. This division, 
called the Great Schism, lasted till 
1417. The Council of Constance 
closed the schism and secured the 
elevation of Pope Marlin V. 

This council declared the 
superiority of such councils over 
the pope. It also violated the safe- 
conduct given to the Bohemian 
John Huss, summoned on the 
charge of preaching heretical 
doctrines (similar to those held by 
Wyclifie in England) ; Huss was 
burnt, but his followers were 
crushed only with great difficulty, 
and the prestige of the papacy de- 
clined further towards the point, still 
a century away, when the Reforma- 
tion would cut half Europe from 
under it. 

Meanwhile the' Turks were 
pressing hard upon the Greek 
empire, which was at last restricted 



DANl'E ALIGHIERI 
(1265-1321). One of the 
world’s greatest poets, 
he became involved In 
the party conflicts of his 
age and was banished 
from Florence. This 
portrait mask is in the 
Dffizi Gallery, Florence. 
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to Constantinople and 
a shrinking area close 
around the city. An 
attempt was made to 
unite the Churches of 
East and West, but agree- 
ment in 1452 came too 
late to restore any sense 
of common danger or 
political unity. The city 
was stormed in 1453 ; the 
“ Roman " empire of the 
Hast came to an heroic 
end, and fragments of 
the libraries and learning 
of Constantinople were 
scattered westwards over 
Europe. 

Dante's Work 

These, briefly, were 
some of the events 
preceding, accompany- 
ing, and shaping the 
advent of the Italian 
Renaissance. The name 
of Dante has already 
been mentioned. The 
13th century was the 
age of the “Schoolmen” 
mentioned m l.esson 10, 
but the culture of the 
time is best displayed 
in Dante’s own work. 
This profoundly gifted 
Floicnline, the first 



Tlir. EXECUTION Ol^ SAVONAROLA. On May 23, 149K, CinWamo 
Savonarola, the reforitiing prior of San Mareo, was executed with l\v(» 
conipaiiionK in the Piazza della Signoria at Florence. I'he scene is depicted 
in this almost contemporary painting by an unknown Florentine artist. On 
the right is the Loggia de’ Laii/i, and beyond is the massive Palazzo Veccliio, 
Ironi 1298 to 1532 the seat of the Florentine government. On the left is a 
portion of the Duonio. 

Mu ih Son Moikj, Him me , fj/iartt, t^ilinon 


classical poet of modern Europe, was a Ghibel- 
linc, a man of affairs exiled for many years from 
his native city. 

His Oivinci Comnwilia embraces much of the 
highest thought and aspiration of the Middle 
Ages ; Its form is medieval, but its language 
is Italian, not Latin, and its spirit is for ail time. 
An allegory of human existence is presented as 
a vision in which Dante is led by Virgil (repre- 
senting philosophy based on reason) through 
Hell and Purgatory to Paradise, where Beatrice 
(representing wisdom divinely revealed to man) 
takes on the ofllce of guide and conducts him to 
an experience of eternity. Beatrice was the girl, 
long dead when Dante completed the poem, 
who inspired him with an ideal, mystical, life- 
long love beyond comparison in literature. 

Other Famous Florentines 

Dante's dales were 1265 to 1321. Villani 
(( . 1275-1348) wrote the first history in Italian. 
The poet Petrarch (1304-74) and the prose- 
writer Boccaccio (1313-75), the first humanists 
of international repute, both knew some Greek, 
as Dante did not ; Greek began to be taught 
in Italy only at the end of the I4ih century. 


EYom that time onwaids Greek literature 
and philosophy captured the cultured Italian 
mind. Of the pictorial artists who broke away 
from Byzantine tradition, Giotto (1266 1337) 
was the greatest and most successful. All these 
men were Florentines, but the new learning 
spread in every direction. At the universities 
of Padua, Bologna, and Saleino chairs of 
rhetoric were founded ; their holders dealt 
heroically with the whole body of classical 
history, literature, philosophy, science, and law. 

Artistic Construction and Decoration 

Other cities established universities or 
academies in which travelling scholars lectured 
for a while before being attracted elsewhere 
by a higher fee ofi'ered by another ruling house 
or magistracy jealous foT the credit of its own 
educational organization. Long before the 
fall of C onstantinople, secular and humanistic 
studies were altering the Italian upper and middle 
classes to something much more civilized than 
the bulk of their social equals elsewhere in 
Europe. 

Schools of painting and sculpture arose at 
Florence, Venice, Milan. Padua, and elsewhere ; 
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ruins of Roman buildings contribulcd ideas to 
the great works of the Renaissance architects, 
of whom Brunelleschi (1379 1446) was the prime 
reviver of classical forms. Popes, cardinals, 
nobles, and merchant princes collected antiques 
and manuscripts, and paid for the decoration of 
churches and palaces. The leading artists and 
architects employed large numbers of assistants ; 
skilled and literate craftsmen of many kinds 
formed a new class in the community, being 
concerned with artistic construction and decora- 
tion no longer confined to religious uses. 

Lorenzo the Magnificent 

The cities took to employing mercenaries to 
fight their wars for them ; these condattien 
developed a technique of treachery and shadow- 
lighting which came to a startling end when in 
1494 The French under C'harles VIII invaded 
Italy. Then began a new epoch of savage 
warfare between French, Germans, and Spaniards 
all over the peninsula and m Sicily. In 1527 
a mixed imperial army sacked Rome. A by- 
product of these wars was the spread of loot, 
of classical learning, and of the Renaissance 
spirit into the neighbouring western and 
northern countries of Furope. 

I hc papal throne was occupied by a succession 
of Renaissance churchmen, but the peak of the 
High Renaissance was reached at Florence 
during the governance (1469 92) of Lorenzo 
dc’ Mcdici, called “ the Magnificent," This 
descendant of merchants was just to his sub- 
jects, magnanimous to his enemies, a generous 
rewardcr of excellence in literature and the arts, 
a foLiruici of schools and libraries, and a man of 
profound understanding. Among the artists 
whose patron he became were two young men 


whose names were destined to crown the age in 
which they lived : L,conardo da Vinci (1452 
1519) and Michelangelo (1475 1564). 

Two years after Lorenzo’s death the French 
entered Florence, and the Medici fled. 
Savonarola (1452 9S), prior id' the Florentine 
monastery of San Marco, had preached for 
years against the pagan spirit of the city and the 
age ; to his followers the coming of the French 
was a fulfilment of his prophecies of downfall 
of the regime and an opportunity for the sup- 
pression of vice and frivolity. Savonarola 
gained the support of the populace ; a fury of 
contrition swept across the city, and was ex- 
pressed by a 60-foot-high bonlire of “ vanities 

playing-cards, dice, carnival costumes, jewels 
and ornaments, lewd books and pictures — 
which roared up in promise of a change of heart, 
which lasted a very short while. 

Savonarola the Heretic 

By a grim irony this high-minded reformer 
and orthodox churchman was prohibited from 
preaching by Pope Ale.xander VI, possibly the 
most infamous holder of the office of sovereign 
pontifi'. Savonarola icfused to obey. He was 
tried on a charge of heresy, and strangled 
(or hanged) with two companions in the market- 
place of Florence. Before being burnt the 
three bodies were treated with savage buffiooncry 
by the hangman ; the mob which had howled 
approval of the execution was suddenly sickened 
by this behaviour, and pelted him with stones. 
Seldom can a mob have enjoyed such a mob- 
satisfying occasion. 

Shortly afterwards the Mcdici returned to 
power in the city. Lorenzo's son, Giovanni, 
became Leo X, Pope from 1513-21, who 



ROOK PRODUCTION IN THE 161 h CENTURY. These woodcuts by Josl Amman, a Swiss or C-^nnan 
eneraver who lived 1539 - 91 , show the production of a book in the century immediately followine that in 
which printing was invented. On the left, paper-making with a pulping mill and a press in the background. 
Centre, printing from a wooden hand press. Right, bookbinding, with one workman threading the sheets al a 
frame in the background and another trimming them up In the press. 
from Jost Amman, “ SaimJe wui Humlweikin 
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pagb: from the first prinied bibee, 

variously calk'd the Gutenberg and the Mazarln hible. 
It WHS the first book printed with movable type, and it 
appeared probably in 1455. The illumination of the 
initials and borders was done by hand. 


poured out the papal revenues to support 
art and letters and music. His famous bull 
granting indulgences to all who should 
contribute to the building of the new 
church of St. Peter’s in Rome was a 
contributory cause of the crisis which 
now arose in Christendom, for against 
the sale of those indulgences Martin 
Luther (1483 1546) made his stand. In 
1521 the Imperial Diet of Worms declared 
Luther a heretic. The Age of the 
Renaissance passed into the Age of the 
Reformation. 

The spread of Greek learning and the 
consequent revival of classical ideals and 
philosophy had, however, marked only the 
first phase of the great humanist move* 
ment, which might have run most of its 
course in scholars’ studies and in the halls 
of universities and academies. It spread 
to all ranks of .society becau.se of a 
mechanical invention- the printing press 
- - which had more influence on history 
than any other that the world has so far 
seen. 

The Printing Art 

The place and manner of origin of the 
first printing press arc not certainly known. 

The printing art is believed to have been 
practised in China in the lOth century, and 
printing from movable types as early as 
the 12th or 13th century; but printing was 
not practised in Lurope until the 15th cen- 
tury. Some bibliographers claim that the 
inventor, so far as Europe was concerned, 
was a Dutchman, Lauiens Janszoon 
Coster (c. 1370 1440), of Haarlem, who 
experimented for some years and made 
the great discovery some time between 
1420 and 1426. Others assert that the 
invention should be ascribed to a 
German, Johann Gutenberg (r. 1400- 
68), of Mainz. Certainly Gutenberg's 
name appears in connexion with the first 
piece of printing that can be definitely dated — 
an indulgence granted by Pope Nicholas V 
to those who should contribute towards the 
expenses of a war against the Turks. This was 
printed at Mainz in 1454, and, it is believed, was 
produced by Gutenberg in association with 
Johann Fust, a goldsmith and money-lender, and 
Peter Schofler. 

Gutenberg is also believed to have had a very 
large part in the production of the first printed 
Bible, variously called the Gutenberg, the 42- 
line (from the fact that it had 42 lines to a page), 
and the Mazann bibic (a copy of it having been 
found in the library of Cardinal Mazarin). 
This Bible probably appeared in 1455, and about 
two years later it was followed by a psalter. 
About 1466 the partnership of the three pioneers 


seems to have been dissolved : Gutenberg 
became a pensioner of the archbishop of Mainz ; 
Schoffer, with or without the aid of Fust, con- 
tinued as printer in charge of a press until the 
beginning of the next century. 

The new art spread with great rapidity to 
other lands, helped perhaps by the sack of 
Mainz in 1462, which dislocated the city’s life 
for a time and led to the migration of its most 
enterprising workmen. Printers were at work 
beyond the Alps in 1465 and beyond the Pyrenees 
in 1474 ; the printing press reached England 
in 1477, Denmark in 1482; Sweden in 1483, 

The man who brought it to England was 
William Caxton, of immortal memory. Born 
in Kent about 1422, he was apprenticed to a 
mercer in London and then set up business in 
Bruges ; there or at Cologne he became interested 
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CAXTON’S ADVERTISEMENT, issued from the sign of 
the Red Pale in the Westminster Almonry. William Caxton 
(c. 1422 91) emigrated to Druges in 1441, and set up his 
first press there. On his return to England in 1476 he 
introduced printing to his native country. 


in printing. At Bruges he set up his first press ; 
in 1474 he produced the Reciiyell of the Historyex 
of Trove, the first book printed in English. He 
had abandoned commerce and entered the 
service of the Duchess of Burgundy, sister of 
Edward IV ; when she returned to England, he 


followed her, and apparently towards 
the end of 1476 opened his famous 
printing press at the sign of the Red 
Pale in the Almonry, close to West- 
minster Abbey. The first book printed 
in England was Earl Rivers's transla- 
tion f^rom the French, Dictes or 
Saycn^is of the Philosophres, which 
Caxton issued in November. 1477. 
before his death in 1491 he printed 
about a hundred works, comprising 
some 18,000 copies. Many of the 
books were translations, and Caxton’s 
own renderings into English amounted 
to more than 4,500 printed pages. After his 
death the press at Westminster was conducted 
by his principal assistant, Wynkyn de Wordc, 
who by 1502 was established in Fleet Street 
—'a printer at the sign of the Sun — the first 
connexion of that locality with the printing trade. 


LESSON 15 


Discovery of the New World 


I T has often been contended that the Turkish 
conciuesls cut the trade routes between the 
F’ast and Europe, and so provoked the 

eastward voyages of the great Portuguese 

sca-captains. Actually those voyages were the 
outcome of a series of efforts begun long before 
the 'furks captured Constantinople (1453) and 
overran Egypt (1517). 

from 141 S, annual expeditions, organized by 
Prince Henry “ the Navigator,'’ left Lisbon 
with the aim of tinding a sea route to Abyssinia 
and perhaps to India. 
This prince was a son 
of .lohn 1 of Portugal 
and John's queen 
Philippa, daughter of 
John of Ciaunl and 
sister of Henry IV of 
England ; he set him- 
self to direct sea trade 
and discovery, with an 
underlying or additional 
crusading motive. Be- 
fore 1420 his ships had 
lediscovered Madeira, 
lost to European know- 
ledge since the fall of 
the Western Roman 
Empire. The Azores 
and Canary islands were made into Portuguese 
colonies ; Prince Henry's large caravels explored 
farther and farther along the African coast, bring- 
ing home cargoes of gold, ivory, spices, and slaves. 

By 1460, when Prince Henry died, they had 
saifed up the Gambia river. In 1486 Bartolomeo 
Diaz roumled the promontory he called the 



PRINCE HENRV 
“ the Navigator de- 
voted his immense 
wealth to maritime 
explonition. 


Cape of Storms. Those storms so frightened 
his crew that they compelled him to turn back 
at once, and when they returned to Portugal 
the king, John II, decreed that the ominous name 
must be changed to the Cape of Ciiood Hope. 
In 1497 Vasco da Gama set out on the first sea 
voyage lo be completed between Portugal and 
India. He reached Calicut on the Malabar 
coast, the principal centre of the “ Moorish ” 
trade with India, and had difficulty in escaping 
from the harbour, although a local ruler had 
been friendly. Da Gama reached the Tagui- 
again in 1499 ; the Portuguese at once decided 
to divert (radc to the Cape route. Fleets were 
despatched regularly, and in 1503 pepper was 
selling in Lisbon at a fifth of Us price in Venice. 

The Portuguese then set out lo gain naval 
supremacy in the Indian Ocean. In 1 509 Almeida 

crushed combined 
Indian and Egyptian 
fleets in a battle of 
Dili (the south point 
of the Kathiawar 
peninsula). Albu- 
querque had already 
captured Socotra, 
commanding t h c 
Red Sea entrance, 
and Ormuz at the 
mouth of the Persian 

VASCO DA 
GAMA, discoverer 
of the ocean high- 
way lo the East. 
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Gulf; in 1511 he look 
Malacca in the Malay 
peninsula. Thenceforward 
until the Suez Canal was 
opened in 1869, the Cape 
route carried the great bulk 
of trade with India and the 
far Hast. 

In 1492, five years before 
da Gama's departure on his 
epoch-making eastward 
voyage, Cristobal Colon 
( 145 r 1506), whose name 
is rendered in I'.nghsh as 
C hristopher Columbus, 
made his famous first 
crossing of the Atlantic ; 
sailing fiom Palos in south- 
western Spain in the Santa 
Maria (100 tons), accom- 
panied by two smaller 
vessels, he landed on the 
island of the Bahamas 
group which he named San 
Salvador, now called 
Walling Island. 

Columbus was born in 
Genoa, probably of a 
Spanish-Jewish refugee 
family, and his early years 
as a sailor look him to England, Ireland, and 
possibly Iceland. His belief in land far to 
the westward was less remarkable than the 
energy which evenlually overcame all obstacles 
in the way of obtaining support for his expedi- 
tion from Eerdinand and Isabella, joint Spanish 
sovereigns, whose armies had captured Granada 
from the Moors in that same year. Columbus 
was confident that he could reach the Indies by 
sailing round the globe ; he carried a royal 
letter of introduction to the grand khan of 
Cathay (to whose ancestors Marco Polo and 
others had made themselves known by overland 
travel in the 13th and early 14lh centuries), 
and he believed to his death he had reached the 
eastern coniines of “ India.” 

Columbus, Admiral of the Indies 

He explored among the islands now called 
the West Indies, and on the second of these 
subsequent voyages reached Trinidad and 
coasted along the mainland as far as the mouth 
of the Orinoco. A skilful and dauntless ex- 
plorer and sea-captain, Columbus was no 
general or administrator ; his first settlement 
was a dismal failure, and later eflbrts brought 
upon him temporary disgrace and a voyage home 
in irons. He died in Spain in 1506, still Admiral 
of the Indies (which title remains with his 
descendants) but long leplaccd as viceroy of 
the glowing Spanish dominions in America. 

Nothing is known of the relation (if any) to 


Columbus and his voyages 
of the independent dis- 
covery of the North 
American continent by 
John Cabot (1 450-98) in the 
Matthe\i\ 1497. The two 
explorers may have met ; 
Cabot was probably Gen- 
oese by birth, but he had 
become a naturalised citizen 
of Venice when he was a 
merchant or factor engaged 
in the spice trade by the 
ancient land route across 
Arabia. At all events Cabot 
visited Mecca and under- 
stood the method of 
successive exchanges by 
which spices came from the 
East. He, too, wanted to 
reach the eastern parf of 
Asia, and made clforts to 
interest authorities \ at 
Lisbon and Seville. About 
1490 he arrived in England. 
Henry VI 1 gave him a patent 
to sail Lindei the English 
flag to all coasts of the 
eastern, western, and 
northern seas ; the omission 
of “southern” suggests that Cabot was not 
authorised to follow the course of Spanish and 
Portuguese discoveries. 

He set sail from Bristol, and after a voyage 
of four and a half weeks sighted land, no doubt 
what is now either Newfoundland or Nova 
Scotia. A long southward coastwise voyage 
convinced him that he had found the mainland 
of Asia. He observed signs that the land was 
inhabited, but saw no people, let alone the 
populous cities of Cathay visited by Maieo 
Polo (r. 1254 1324) two centuries before. 

Naturally not wishing to encounter possible 
enemies in overwhelming force, he returned to 
Bristol with his information. It included news 
of the cod to be caught on the Newfoundland 
Banks, which became a permanent fishery for 
English seamen. Of his second voyage, with 
four ships, nothing definite is known ; it may 
have ended in disaster. 

In 1499 a Portuguese named ( ortc Real re- 
discovered Greenland, where a colony founded 
by medieval Norsemen had lately died out. 
Another Portuguese, Fernandez, a minor land- 
owner of the rank called “ llabrador,” informed 
Henry VII of England of this achievement ; 
Greenland was then called by the English “ the 
land of the llabrador,” Terra dc l labrador, 
which name was later transferred to its present 
locality in North America. Other Portuguese, 
and I ernande/ himself in association with several 
British merchants, appear to have made the 



COT.UMBUS. Painted by the Venetian 
arti.st Lorenzo Lotto, this is repuled 
the best portrait of Christopher Columbus. 
On October 12, 1492, Coliinibiis set foot 
on the Bahamas and opened a new 
volume of world history. 

Mu\tU‘ du \ftinnt. Madrti! . photo, J auwnt 
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DISCOVERY Ol- THE WES I INDIES, lo Chrislophvr 
C'olumbus himself is attrihuled the drawing of the ship on 
the right, the ship in which he discovered the island of 
Hispaniola (vSan Domingo) in 1492. The woodcut, left, 
depicts his landing, and is an illustration to a pamphlet 
published in Basle, 1494, describing flic islands lately 
discovered in the Indian Sea.'* 


lirsl al tempt to find a north-west passage to 
Cathay round this obstacle, the New World. 
Henry VII, in commissioning these men, evolved 
the doctrine ol “ effective occupation ” which 
was constantly evoked in latci I udor and Stuart 
limes when the I.nglish colonial empire was in 
process of foundation. 

In 150‘^ .lohn C 'abot's son Sebastian attempted 
the north-west passage, and was turned back 
by mutiny and floating ice. I hcrc is little doubt 
that he had anticipated Henry Hudson (died 
1611) by discovering Hudson's Bay. On his 
letuin lo England he found Henry VIII un- 
interested in western exploration. So he entered 
the Spanish service, commanded an unprofitable 
expedition lo South America, and afterwards 
returned to England, where he became governor 
of the Merchant Adventurers, and organized their 
Russian trading voyages in 1553 and later years. 

After the discoveries came settlements, con- 
quests, and savage exploitation. In his descrip- 
tion of the islands he discovered Columbus 
lemarked on the W'onderful vegetation, as green 
as that of Andalusia in April ; on the flocks 
of parrots that darkened the sun, large and small 
birds of many other different kinds, splendid 
trees, and scented fruits. The people lived in 
houses like tents, very high, with good chim- 
neys ; and they were so unsophisticated that 
they thought the rough, fair-skinncd mariners 
were gods come down from the sky. Columbus 
observed that they had no religious creed : 

1 liey are very gentle and do not know' what it is to be 
wicked, or lo kill olhers, or to steal, and arc unwarlike 
and so timorous that a hundred of them wouUI run 
from one of our people. 

Their only fault, apparently, was their un- 
abashed nakedness. 


Then come words from C olumbus 
which were to bring death and disaster 
to many thousands of Indians : 

They are verv ready to repeat any prayer 
that wc say to them, and they make the sign 
of the cross So your highnesses should 
resolve lo make them Christians, for I believe 
that, if you begin, in a little while you will 
achieve ihe conversion lo our holy faith of a 
greui number of peoples, w^iili the acquisiuon 
of great lordships and iiches urul all their 
inhabitants for Spain, tor withoiil doubl 
there is in these lands a vciy great amounl 
of gold . , also icwels, valuable pearls and 
an inliniie amount of spiees. 

This double appeal, to fanaticism 
and greed, was speedily answered. 
Acri>ss the Atlantic streamed the 
caravels and galleons with their car- 
goes of determined IViar-pieachers and 
brutal soldiers. C ortes conquered the 
A/tecs of Mexico, 1519-21 ; Ei/arro 
overthrew the Jncas of Peru, 1533. 
Both these captains won their tirst 
victories with fanlastically small forces 
of Spanish veterans, wdiose body- 
armour, firearms, and horses terrified 
the Indian peoples. Here and there the natives 
fought with the fury of despair, but within a few 
decades the New World of Central and South 
America had passed under the dominion of 
Spain or Portugal. The Indians of the Brazilian 
coast (discovered in 1500) were too feeble to do 
the work their E'uropean masters demanded of 
them, so the Portuguese imported Negro slaves 
from Africa, thereby beginning a process that 
has bedevilled the whole subsequent history of 
the continent. The gold and gems of the west 
poured inlo Europe, immensely aggrandising 
the power of Spain, m which country the 
C atholic Church was to find its champion dur- 
ing the ferocious religious wars of the i()lh and 
I7lh centuries. 

Peasant Life Coes On 

Other effects of the discovery of the New 
World on Euiopean countries with Atlantic 
seaboards were increases in shipbuilding and 
seafaring, in naval and mercantile rivalry, in 
slave traflic, in piracy, in knowledge and 
speculation among geographers, and m wealth 
among merchants and soldiers of fortune — 
wealth they did not allow' their sovereigns or 
governments to claim entire. The early Spanish, 
Portuguese, and English adventurers were 
.speedily followed by rivals from France and the 
Netherlands ; the quarrels of Europe began to 
be echoed in American coastlands from New- 
foundland to Brazil, and then to resound in the 
council chambers of the Old World. 

Meanwhile in every European country 
peasant life went on as before. Peasants raised 
crops, pastured flocks and herds, cut down trees, 
cleared waste land, fished in rivers and gulfs, 
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and lived with their pigs and poultry. Mining, his own accounts diflfered. He took Spanish 
metal-working, quarrying, building with stone, nationality, and in 1508 was appointed ^ chief 
roofing with tiles, and many textile and other pilot ” of Spain. In 1503, in a letter (now lost) 
industries and crafts, with every kind of town written in Italian to one of the Medici, Vespucci 
trading, all continued to develop and to draw claimed to have reached the western mainland 
an increasing proportion of the population in 1497 (on a date eight days before it was 
away from the agricultural labour on which reached by John Cabot) ; a Latin translation 
their food depended and stilf depends. A long of a French version of this letter was printed 
time was to pass before America became a land in the Introduction to Cosmography published 
of promise to the luiropean labourer. at the University of St. Di^ in Lorraine in 1507. 

An obscure sequence of events had led to the in which work also appeared a suggestion thar 
naming of the “ new ” continent aftei one the new part of the world should be called 
Amerigo, surnamed Vespucci (1451-1512). Born America because “ Americus ” discovered ir 
at Florence, this merchant adventurer began The temporary disgrace of Columbus may have 
his career as a clerk in the great commercial contributed to the popularisation of the sug- 
house of the Medici, probably became one of gestion, and so to one of the most striking 
their agents in Spain, and subsequently made oddities of historical nomenclature. Vespucci's 
several voyages to the west, concerning which 1497 voyage is now frequently discredited. 

LESSON 16 

Scientists and Reformers 

I N Lesson 10 Roger Bacon was described as the illustrates both intellectual and physical mbve- 
most original thinker of the Middle Ages. merits of the New Learning. Son of a merchanl 
His service to science was double; he of Thorn in Poland, he was educated under the 
formulated principles of inquiry, but he also care of his uncle, a bishop ; his university 
made discoveries himself, chiefly in physics, studies included mathematics and optics at 
Some of these findings he may have taken over Cracow, canon law at Bologna, and medicine 
from the writings of Arabian philosophers, but at Padua. In 1497 he became a canon at 
thanks to him and to other pioneers, the 12th Frauenberg in East Prussia, and in 1500 he was 
and 13th centuries produced in Europe the appointed a lecturer in astronomy in the uni- 
compass, gunpowder, spectacle lenses, mechani- versity of Rome. Retiring to Prussia, he was 
cal clocks, new means and methods of dyeing made administrator-general of his uncle's 
textiles, and other devices by which men in- diocese of Ermeland. There, while Reforma- 
creased their knowledge of, and power over, their tion and Peasants’ Revolt flared through 
physical environment, and facilitated the spate Germany, Copernicus wrote or completed his 
of discovery and invention in the 15th and 16th book Dc Revolutionihus Orhiuni CeJestium. 
centuries. The invention of printing expedited 

the exchange of ideas. Founder of Modem Astronomy 

Vasco da Gama (c. 1460 1524) brought back In this work he established that the earth was 
from his first great voyage round Africa not not the centre of the universe, that the apparent 
only information about India but also evidence movement of the heavenly bodies resulted from 
in his ship's log of the spherical nature of the the earth’s own rotation, and that there was no 
earth's surface. He had recorded the shift of “ celestial sphere ” in which the stars hung 
the known constellations, the rise of new stars equidistant from the earth. He also explained 
as he journeyed southwards. In 1519 another the apparent retrograde movement of Mars, 
Portuguese, Magellan (c. 1480-1521) set out to and the principle which governed that move- 
circumnavigate the world. He sailed through the ment and was extensible to the movement ol 
straits later called after himself, and crossed other planets. Disliking argument, indifferent 
and named the Pacific Ocean. Magellan was to fame, and realizing that theologians would 
murdered in the Philippine Islands, and one quarrel with his findings, Copernicus eventually 
of his lieutenants brought the ship home by allowed friends to persuade him to let his work 
way of the Cape of Good Hope, thus proving be printed. A cardinal paid for the printing, 
the truth that astronomers had deduced long and the book was dedicated to Pope Paul 111. 
before, that the earth is a globe. Copernicus died on the day of its publication in 

From the time of the geographer Ptolemy 1543, unable to do more than touch the volume 
(2nd century a.d.) his supposition that the earth with his hand. But in it he had laid the 
was the centre of a mobile universe had been foundation of modern astronomy, 
accepted without serious question. In 1473 His apprehension was not misplaced, yet it 
was born Copernicus, one of the foremost was the Reformers who first denounced his 
figures of the Renaissance, whose career work and demanded its suppression. The 
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Catholics, perhaps disarmed by the dedication, 
did not put this classic on their index of for- 
bidden books until many years later. Within 
the lifetime of Copernicus (1473 -1543), or just 
before or after it, fell a dozen or more dates of 
the utmost importance to the European con- 
tinent and to the modem world ; some of them 
have already been mentioned, but they will bear 
repetition as key events in social history, although 
their implications at the time of happening may 
have appeared almost entirely religious, political, 
or military. 

Italy’s First Printing Press 

In 1471 the first printing press was set up in 
Italy. The treasures of Greek and Latin 
literature unearthed from monastic libraries 
began to spread in all directions. In 1476 the 
army of townsmen and peasants of the league 
of Swiss cantons, which for two hundred years 
had defended its self-governing societies in the 
mountains, broke the might of Burgundy, the 
last real medieval power in western Europe. 
C harles, Duke of Burgundy, called “ Lc 
1 emerairc (often translated “ the Bold ” but 
better rendered as “ (he Rash was killed, 
and his army shattered, near Nancy in Lorraine. 
The Swiss confederation included various 
forms of government, and the toleration evolved 
between and among the cantons enabled the 
reformers Zwingli (1484-1531) at Zurich, and 
Calvin (1509-64) at Geneva, to formulate and 
preach their beliefs without at tirst colliding 
with the temporal power of the papacy. A by- 
product of the Swiss victory was the subsequent 
hiring-out of the formidable Swiss infantry 
during the ensuing wars, and their provision 
of bodyguards for the French kings and the 
popes. The Swiss papal guards still wear a 
uniform designed by Michelangelo. 

Erasmus of Rotterdam 

The voyage of Columbus in 1492, and the 
r rench invasion of Italy in 1494, began from 
outside and inside Europe a new period of the 
history of the continent. In 1507 died Caesar 
Borgia, soldier son of Pope Alexander VI, and 
pattern of the ruler who separates political 
science from ethics, as described by Machiavclli 
(1469-1527) in his book The Prince ; and in a 
\Norld of rulers not unlike him Switzerland again 
^oandcd a different note. 

In 1501 the city of Basle or Basel had joined 
ihe Swiss Confederation. In 1516 it was the 
place of publicalion of an edition of the Greek 
New Testament, cleared of many obscurities 
and accompanied by eaitorial notes together 
with a new translation of the text into Latin. 
The editor and translator was the great Erasmus 
of Rotterdam (1466-1536). A few years older 
ihan Copernicus, this Dutch scholar perhaps 
shares with the Polish astronomer the main 


responsibility of leading Europe lo Us shaking- 
off of the Middle Agesu A canon of Steyn, 
near Gouda, Erasmus almost personified the 
literary side of the Renaissance in northern 
Europe. A voluminous author and letter- 
writer, he met many of the leading men of the 
age, and spent periods at the universities of 
Louvain, Paris, Turin, Oxford, Cambridge, and 
Basle. 

He was the pioneer of Biblical criticism, and 
an upright, humane, and humorous man, who 
seemed unable to understand how his labours 
provoked and inflamed the doctrinal quarrels of 
the mystics and fanatics of the period. Tolerant, 
appealing to reason, too honest to restrain his 
pen, too timid or fair-minded for heroism, he 
shrank from extremes and was blamed by 
extremists. He remained unaware of the 
stirrings of new science or philosophy or political 
economy, but his contributions to social con- 
science and to morality in public affairs persist 
in spite of the power politics so ably described 
by Machiavelli. 

Luther's 95 Theses 

In 1515 the Italian wars took a new turn ; 
Francis T of France, allied with the Venetians, 
heavily defeated a joint papal and imperial 
army (including Swiss mercenaries) at Marig- 
nano ; the military power of the Empire was 
ihus prevented from being turned against the 
Reformation in time to crush it. 

In 1517 the monk Martin Luther (1483 1546), 
then professor of theology at the new university 
of Wittenberg in Saxony, nailed up on the door 
of the castle church there his 95 theses directed 
against ecclesiastical abuse of the complicated 
doctrine of indulgences — a doctrine widely 
interpreted as permitting pardon for sins lo be 
bought for money. This act began the Re- 
formation in Germany. Three years later 
Luther burned the papal bull condemning 
his doctrines ; he was protected by the Elector 
of Saxony, and reformed teaching continued 
to spread through various countries of 
Germany. It was partly borne on a tide of 
nationalistic feeling, but contained much sincere 
protest against C atholic ideas and observances. 

Leonardo da Vinci 

Meanwhile, in 1519, one of the outstanding 
creative geniuses not only of the Renaissance 
but of all lime had died as an honoured guest of 
Francis 1 near Amboise on the Loire. Born in 
1452, Leonardo da Vinci was the illegitimate 
son of an kalian notary and a woman some- 
times described as a lady, sometimes as a 
peasant. Of formidable intellect and remark- 
able personal strength and beauty, he became 
painter, sculptor, poet, composer, scientist, 
architect, engineer, and philosopher. The tale 
of his achievements is itself a wonder of the 



2156 Social History 


world. The man who could paint “ The Last 
Supper,” The Mona Lisa,” and " The Virgin 
of the Rocks ” could also fashion a silver lute 
in the shape of a horse’s head, design a court 
masque, write an astonishing fictional account 
of a journey in the Near East, and dissect 
animals and insects to provide a convincing 
build-up for the anatomy of a heraldic dragon, 
lie could plan tunnels, water-works, and canals 
the was for a while Caesar Borgia's chief 
engineer) ; he invented types of water-mill and 
breech-loading cannon, a mincing-machine, a 
paddle-wheel for boats, and a submarine — the 
design of which he destroyed because he 
thought men would misuse such a device. 

Many-sidedness of Social Life 

He made inquiries and researches into the 
composition of explosives, the motive power of 
steam, magnetic attraction, the use of a stone- 
saw, and the circulation of the blood. He 
discovered laws of optics, gravitation, friction, 
heat, and light, and may have forestalled 
Copernicus in evolving the theory of the earth's 
movement. He certainly forestalled the French 
zoologist Lamarck (1744- 1829) in classification 
of animals into vertebrates and invertebrates ; 
and he gave much time to the problem of 
flying-machines. His manuscript notebooks, 
ciowdcd with drawings, remain among the 
most remarkable documents of history ; as 
an all-round man he will probably never be 
surpassed, specialisation having so much 
deepened and developed since his day that no 
one brain could cope with even the theory of 
such a range of subjects. 

The list of Leonardo's main inleiests illus- 
trates the many-sided- 
ness of social life and 
educated thought in 
the later Italian Renais- 
sance. Economically 
he, like all his great 
artist peers - Michel- 
angelo, Raphael, 

Titian, and the rest — 
was dependent on the 
patronage of pope, 
king, cardinal, prince, 
or doge; for peace, and 
time to work in, he had 
to dodge their wa rs and 
sacking of cities, and 
for reward he some- 
times had the scrapings 
of treasure-chests 
which had been 
emptied to pay the 
soldiery. The very 
existence of such an 
individual reveals how 
far the power of 


thought had carried the vanguard of humanity 
at the beginning of the 16th century. 

In 1519, the year of Leonardo’s death, Charles 
V, king of Spain, Sicily, and Sardinia, succeeded 
his grandfather Maximilian as emperor, and 
inherited from him the rule of the Netherlands 
(Maximilian had married the daughter and 
heiress of Charles the Rash). Charles V was 
also king of the new Spanish dominions in 
America. He inherited, too, the struggle with 
France ; and in 1524 some of the German 
states were shaken by the terrible pcasani 
rebellion. Luther's doctrines had played a part 
in unsettling the wretched peasants, and 
Luther's pamphlet urging the governing class 
to stamp them into submission remains a 
reproach to his memory. In 1525 the rebellion 
was at an end. In the same year an imperial 
army defeated and captured Francis I at Pavia 
A quarrel with the pope prevented the emperoi 
from dispensing with the support of the 
Protestant princes. 

\ 

Cellini and Rabelais 

One of these princes was Albert of Branden- 
burg, grand master of the order of Teutonic 
Knights which had conquered Fast Prussia from 
the iJthuanian heathen. In 1526 Albert made 
the lands of the Order into an independent 
duchy ; at that time this obscure Baltic province 
was the home of Copernicus. It was destined 
to grow into the kingdom t>f Prussia, the 
matrix of the German dream of dominion which 
has brought repeated disaslci on Europe and 
the world. 

In 1527 Pope Clement VII look refuge in hi^^ 
castle of St. Angelo (built on the lemains of the 



LFONAROO DA VINCI AS A FIONLER OF AVIATION. MSS. left by 
LcMiiiardo dn Vinci (1452 1519) reveal the great Renaissance artist as the first 
pioneer of the science of flight. Above are reproduced four aeronautical sketches 
from his note-books. A .shows a parachute of calked linen, B affords ground 
for including the helicopter among da Vinci’s numerous discoveries ; the 
machine consists of a helical wheel set in motion by the release of a twisted 
spring, so that the said helix is able to make a screw in the air and climb high.” 
C represents a man operating a mechanical win)*. I> is a complete flying 
machine consi.sting of a plank on w'hicli lay the aviator, and two ” oars ” or 
wings operated by the feet by means of stirrups fixed at the rear. 

After iiruwuiiis bv Leonardo da Vtncf 
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mausoleum of Hadrian) while the imperial 
troops stormed and plundered Rome, not 
sparing the Vatican or^Sl. Peter’s. In the papal 
garrison was Benvenuto Cellini (1500-71), 
Renaissance goldsmith and autobiograpber, 
whose claim to have shot with his arquebus the 
enemy commander (the Constable Bourbon, a 
French renegade) has never been proved. 

In 1529 Lutheranism was olficially established 
in Sweden. In the same year the Turks besieged 
Vienna for two months ; civil war in Cicrmany was 
averted by this outside danger, which three years 
later was still suflicient to compel Charles V to 
agree to the religious peace of Nuremberg. In 
1 533 Henry VII I of England broke with the pope. 

In the same year the Frenchman Rabelais 
( 1483 1 553), humanist, ex-monk, and physician, 
published Ocirifantua, the first of his tre- 
mendously vigoious satires on the social and 
leligimis life of the time. His particular butt 


\vas dogmatic tyranny, whether of Catholic or 
Calvinist ; the rambling burlesque form of his 
writings prevented their revolutionary trend from 
becoming so apparent while he lived as to cause 
Rabelais serious trouble. 

In 1 535 Henry Vlllassumcd thetitleof Supreme 
Head of the Church of England. In 1538 an 
English Bible was placed in every English church, 
and in the following year Henry completed the 
dissolution of the English monasteries; this move 
resulted in the enrichment of a new aristocracy 
(as the price of their support for Henry's eccle- 
siastical policy), the disappearance of any means 
of relief of the very poor, and the consequent 
aggravation of social misery and violence. By 
1541 the Erench reformer John Calvin (1509-64) 
was supreme at Cieneva. and the three great 
branches of Protestant belief Lutheran, Angli- 
can, and Calvinist - were firmly set on their 
separate paths leading away from Rome. 
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B i roRii the middle of the I6th century the 
“ (,ounter-Rcformation ” was launched ; 
the great “ C'ompany of Jesus " or 
Jesuit Older, founded by a Spanish nobleman 
and cx-soldier, Ignatius Loyola (r. 1491-1556), 
and, sanctioned by the pope in 1540, went into 
action to try to recapture the New Learning for 
the Catholic religion. 'fhe Inquisition, a 
medieval church organization for detecting and 
punishing heretics (which had been revived with 
ferocious efficiency by Torquemada [1420-98] 
against Jews and Moors in Spam from 1481), 
was reorganized in 1542 to deal with the 
Protestant heresy. It could not be introduced 
into any state except by leave of the ruler, and 
was never admitted, for iiiMance, to France. 
But all scholars, and all other men who expressed 
icligious doubt oi non-C'atholic opinion, had 
llienccforward to leckon with this formidable 
power if they were within its reach. 

Art of Medicine 

The New Learning was nowhere more needed 
than in the contemporary art of medicine, of 
which Desidenus Erasmus (1466 1536) wrote 
that it was “ but one incorporated compound 
of craft and imposture.” At Basle, Erasmus 
had for a while a colleague, a professor of 
medicine in the university, who is usually 
called Paracelsus (a name he gave himself, 
probably to claim superiority over Celsiis, a 
distinguished Roman physician and writer of 
the Augustan age). Paracelsus left two reputa- 
tions, now difficult to sort out ; one shows 
him as a wise teacher, the other as a superstitious 
charlatan ; he was expelled from Basle as a 


heretic of his profession, and wandered about 
Europe until 1541, when he died at Salzburg. 
Certainly he broke with the medical conventions 
of his time ; he studied chcii istry and botanv, 
gathered information concerning simple country 
remedies, and was a precursor of Joseph Lister 
(1827-1912) in requiring cleanliness in the 
treatment of wounds. 

Persecuted Turn Persecutors 

Other medical pioneers were Andreas Vesalius 
(1514-64), a Belgian professor of anatomy at 
i\tdua, who was driven from his chair by the 
Inquisition and accidentally drowned on his 
way back from a pilgrimage of penance to 
Jerusalem; and Michael Servetus (1511-53), 
a Spaniard, physician to a Erench archbishop, 
who became a Unitarian (i.e. he believed Christ 
to be a man, not an aspect or part of Deity). 
Taking refuge at Geneva, Vesalius was con- 
demned by the Calvinists, who were Trinitarians, 
and burnt at the stake. An ugly feature of the 
Reformation was that some of the leaders of 
churches persecuted by Rome turned perse- 
cutors themselves when they had the power. 
An instance where Catholic and Protestant 
alike rounded on a high-minded thinker was 
that of Giordano Bruno (1548-1600), a 
Neapolitan friar whose progress in philosophy 
carried him out of the Christian Church. 
Excommunicated by the Lutherans in Germany, 
he returned to Italy, and was imprisoned by 
the Inquisition and then burnt as an unbeliever. 

Seventeen years after Nicolaus Copernicus 
died (1543), a Danish student, the son of a 
nobleman, bought at Copenhagen a copy of the 
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TYCHO BRAHE’S OBSERVATORY. This illus- 
tration from Cosmographia Blaviana ** (Amsterdam, 
1662) is of the interior of the observatory at IJraniborg 
castle of the heavens ”) on fTven islond, in the 
sound near Elsinore, erected by King Frederick 11 of 
Denmark for the Danish pioneer astronomer. 

De Revolutionibus, This was Tycho Brahe 
( 1 546-1 60J), who studied astronomy in various 
German cities and was eventually helped by 
Frederick II of Denmark to build an observatory 
on the Danish island of Hven. Here for 20 
years he made observations, collected data, and 
invented astronomical instruments. On the 
king's death he was driven from Denmark, 
and in 1599 the emperor Rudolf 11 invited him 
to work at Prague. There Tycho Brahe had 
an assistant, Johann Kepler (1571”! 630), a 
German from WUrtemberg, who had already 
lectured in astronomy at the university of 
Graz in Styria, and had lost his employment 
when that university was turned from Protestant 
to Catholic. 

Tycho Brahe bequeathed to Kepler his vast 
accumulation of material, and the task of 
editing and completing the records afterwards 


called the Rudolphine Tables in honour u; 
the emperor. These tables were the pre- 
cursors of the modern Nautical Almanac. 
From Brahe’s material Kepler evolved the 
three fundamental laws of planetary motion 
that made possible Sir Isaac Newton 
(1642-1727) Principia. In 1612 Kepler lost 
his patron ; poverty and family misfortune 
overtook him, and his aged mother was 
imprisoned on a charge of sorcery. He 
wrote astrological pamphlets for a living, 
but managed to publish an exposition of 
the doctrines of Copernicus, together with 
his own discoveries. This book, with the 
Dc Revolutionihiis, was placed on the 
Catholic Index “ Librarum Prohibitorum” 
in 1615. Kepler died at Ratisbon in 
Bavaria, unable to recover large arrears ol 
money due to him at Prague. 

Galileo of Pisa j 

Kepler dared to show that a planet's 
orbit was an ellipse -not a circle, ii 
had been described by Aristotle. His (con- 
temporary Galileo (1564-1642), a nativip ol 
Pisa, who as a student enunciated the law 
of the swings of a pendulum, became pro- 
fessor of mathematics there before he was 
26. He used the famous Leaning Towei 
for a dramatic refutation of Aristotle’s 
(384-322 B.c.) claim that weights governed 
the speed of falling bodies. Galileo’s one- 
pound weight and his hundred-pound 
weight hit the pavement together ; but 
the Pisan authorities were outraged, and 
Galiloc had to resign and lind anothei 
chair of mathematics at Padua, in the 
territory of Venice, which at that time was 
politically hostile to the papacy. There 
he remained for 18 years, having at one 
time 2,000 students. There he made an 
efficient thermometer, and applied the 
accidental discovery of the Dutch optician 
Jan Lippershey (died 1619)— that a view 
through two lenses can enlarge an image — to 
the construction of the first telescope. He 
adopted Copernicus’s theory that the earth is 
a very small part of the solar system ; and he 
lectured in Italian, not Latin. He discovered 
the Milky Way to be composed of “ star-dust,” 
found sun-spots, deduced the rotation of the 
sun, and observed four satellites of Jupiter. 

Galileo and the Inquisition 

Invited to become court mathematician and 
philosopher at Florence by the Grand Duke of 
Tuscany, Cosimo (de* Medici) II, Galileo fell 
into the clutches of the Inquisition, and was 
forced to cease teaching that the sun was im- 
movable and that the earth moved round it, 
since this doctrine was contrary to Holy 
Scripture. Some years later he unwisely wrote 
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a “dialogue** in which the Ptolemaic 
and Copcrnican systems were dis- 
cussed. Although 70 years old and a 
Catholic, he was summoned to Rome 
a second time, and compelled to recant 
on his knees. The story that he 
muttered “ Nevertheless it moves ! ” 
is an invention. 

His recantation was read publicly in 
cathedrals, churches, and universities ; 
he was condemned to imprisonment 
for life, and died blind. His son 
destroyed most of his prison writings, 
but a pupil preserved the treatise on 
the mechanics of motion which formed 
the foundation of Newton’s immortal 
work on the laws of universal 
gravitation. Shortly before the great 
astronomer died he was visited by a 
>oung Englishman, John Milton (1608 
74), who wrote of him as “a prisoner 
to the Inquisition for thinking in 
astronomy otherwise than the Francis- 
can and Dominican licensers thought.” 

Galileo and many others were checked or 
silenced in their contribution to what was 
called the “ new philosophy,” but the spirit of 
discovery, experiment, and invention was at 
large, and could not be controlled by Rome or 
Geneva. Francis Bacon ( 1 561-1 626), the lawyer 
and scholar who rose to be Lord Chancellor 
of England and fell from office because he 
accepted bribes, showed in his writings. The 
iihancefuent of Learning; and The Novum 
Otf^anum or New Instrument for the Interpreta- 
tion of Nature or the Discovery of Truth, a 
tremendous intellectual range, including an 
almost supreme mastery of language, a pro- 
found understanding of methods of scientific 
inquiry, and a realization that there were “ laid 
up in the womb of Nature many secrets of 
excellent use ” beyond the comprehension of 
his lime. His owm scientific work was small, 
and he rejected -the Copern ican theory of the 
universe and derided the work of Kepler and 
Galileo, but he was the prophet of scientific 
ages to come. 

Harvey’s Researches 

The earliest result of Bacon’s writings was 
the formation of the Royal Society of London 
for flic Improvement of Natural Knowledge, 
incorporated in 1662, A younger contem- 
porary of Bacon was Dr. William Harvey 
(1578-1657), whose researches into the anatomy 
of dogs, pigs, lobsters, shrimps, frogs, snakes, 
slugs, oysters, and embryo chicks led him to 
lose most of his medical practice and to win 
lasting fame by his demonstration (1628) of the 
circulation of the blood. 

From the time of Roger Bacon to the time of 
Newton the tklcs of knowledge and iindcr- 



LANOMARK IN SCIKNTiriC PROGRKSS. The «rcal 
age of scientiHc diNcuvery in Kngland opened with the founda- 
tion of the Royal Society hy ('harles II in 1662. His 
signature, with that of his brother James, is inscribed on 
this page of a book containing the signatures of the Fellows. 

Courtesy of the Koval Soncty 


Standing had widened and deepened among the 
educated classes of Europe. The peasants still 
lived with their pigs, if they were lucky enough 
to have any pigs. Only the preponderance of 
agricultural workers over others prevented the 
extinction of mankind during the greater wars 
and pestilences. As it was, broad tracts of 
country could generally be devastated without 
actual starvation of anyone but the peasants 

themselves. The drudgery and hardship of 

medieval peasant life is difficult to imagine in 
the 20th century, except for those who have 
seen it more or less re-created by modern war- 
fare. It is easy to say that peasants could resist 
cold and hunger like 

animals, but their crafts 
and skills were always 

the basis of settled 

civilization, and their 
knowledge of the soil 
and the seasons was the 
starting-point of 
progress, 

A Dutchman, Leeu- 
wenhoek of Delft (1632 
-1723), saw through 
self-made microscopes 
the capillary links of 
arteries and veins de- 
nied to Harvey’s vision, 
and was able to describe 
these as well as the red corpuscles. He also did 
much to discredit the idea of “ spontaneous 
generation,” by proving that the flea comes 
into existence in the same way as other insects, 
and is not engendered by dust or sand or 
pigeon-dung ; also that cels do not emanate 
from dew or shell-fish from mini. 



WILLIAM HARVEY. 
Hfs fame rests on his 
discovery of the circula- 
tion of the blood. 
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The Italian Torricelli (1608-47), friend and 
pupil of Galileo, improved both telescope and 
microscope and invented the barometer. 
Robert Boyle (1627 91), one of the founders 
of the Royal Society, discovered the law that 
the volume of a given mass of gas at a fixed 
temperature, multiplied by the pressure, is 
a constant quantity, a law which is known 
by his name, and also began the practice of 
modem chemistry in his laboratory, Hermann 
Boerhaave (1668 1738) won world-wide repu- 
tation by his books on human ills and their 
alleviation. 

Newton the Pioneer 

The greatest scieniilic name of the age is that 
of Sir Isaac Newton ( 1 642 1 727), pioneei worker 
in mathematics, optics, and astronomy, formu- 
lator of the law of giavitation— suggested to 
him, so (he story luns, by a falling apple in his 
garden at Woolsthorpc in Lincolnshire and 
modest discoverer of many another secret of 
nature. “ I know not what the world will 
think of my labours," he wrote towards the end 
of his long life, “ but to myself it seems that I 
have been but as a child playing on the seashore, 
now finding a smoother pebble, a prettier shell, 
than another, while the immense ocean of truth 
lay all unexplored before me." 

When Christianity became the official re- 
ligion of the Western world, the great mass of 
the common people that is, the peasants — 
were at first little affected by the change. Their 



SIR ISAAC NKW 1 ()N,niuiliemalk’ian, physkist. 
und iij^fronomer, rose Troiii obscurity to become 
tbo most distinguished scientist of his day. In 
Ibbb he began the researches which resulted in 
bis loi miiliitiiig the law of the operation (»l'gni\iiv. 


lords had embraced a fresh faith, and as their 
lords’ property they were baptized by the 
Christian priests. But their conversion was 
often only nominal ; many of them continued 
to believe in the “ old religion " practised b) 
their ancestors for thousands of years. This 
religion usually consisted of belief in a greal 
mother-goddess and her husband or son — u 
god who died in autumn, was mourned in 
winter, and was greeted with joy when he wa^ 
re-born in the spring — together with belief in 
local deities of woodland, spring, or mountain 

The Olympian gods and goddesses moslh 
aiosc from these simple beginnings, taking new 
forms in the world of towns and ships and con 
quest and commerce ; when they passed, the 
country people still had their magics and 
fertility rites, their god who came and weni, 
and their goddess who was always thcic 
Christian missionaries, in order to facilitate llic 
process of conversion, gave reluctant blessing 
to many a rite and tenet of the old beliefs \yhich 
could be imported into the new without toi^ 
much incongruity. 

For centuries, then, the common people were 
pagans beneath a veneer of Christianity, biii 
as the Christian rulers grew stronger and the 
Western Church spread its ci\'ili/ing inlluence 
moic widely, the old hclicis became a scandal 
and a challenge to the priests of the new. 1 he 
fertility riles they could not tolerate ; the need 
of a goddess, ol* a motherly presence m a 
leligjon dominated by the idea of a masculine 
falhcr-god and a male priesthood, they tried 
to counter hy, as it were, promoting the Viigin 
Mother Mary, who was entitled Theotokos, 
the Mother of Cjod, after the Council ol t .phesijs 
m 431. 

Hounding the Witches 

In the I3lh century the Inquisition wa^ 
established ; one ol its first duties was the 
combating of tfic wilcli-cult. During tlic nest 
three centuries thousands of unhappy people 
were charged with practising witchcraft, mterro- 
gated, tortured, and executed. The process of 
religious purification or persecution reached 
Its height in the I6lh century, when Romanists 
and Protestants vied with each other in hounding 
the “ witches." Records state that in the small 
bishopric of Bamberg 600 witches were executed 
in six months ; 500 perished in Geneva m 

1515 ; at Toulouse 400_died at a single execution ; 
and a judge of Nancy boasted of having 
condemned to death 800 witches in 16 years. 
At Como a thousand w'cre executed in a single 
year, and as late as 1670 a number of witches 
were burnt m Sweden. Perhaps some of these 
figures arc exaggerated, but the volume ol 
cruelty and misery involved had to wait for iIk 
20th century wai-timc Na/i icgimc for anyllnni' 
like a parallel. 
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WrU'HhS’ RITUAL. 'I’his miniature from a French 15tU 
century treatise on nilclicrurt shows the ceremonial adoration 
of a Koat at a witches' sabbath. Sometimes a }!oat iin- 
personaled the devil or was sacriliced as the t^nd incarnate ; 
sometimes a man was dressed us a goat, i wclve witches are 
present at the meeting illustrated above ; with the goal^devil 
they made a gathering of thirteen, or one ‘‘ coven." A coven 
(apparently from the same root as convene) was the unit of 
the witch orguniraliori. 
litiiilKian Library , Rawlin'tun MS , D ■flO 


The medieval concept of a witch was 
of a person — generally a woman — be- 
lieved to have entered into a deliberate 
compact with Satan, the Evil One, to 
work his will in return for material 
gain, lustful pleasure, or power for evil 
over others. In the course of centuries 
ihc god of the witches thrust his 
goddess-partner into the background, 
although she remained as the chief 
witch of the coven (the unit of a 
separate witch-congregation, usually 
numbering about a do?en). The 
ubiquity of the Oevil is easily explained; 
male witches dressed themselves up to 
make converts and to lead the 
nocturnal rites in lonely places. The 
dancing man, clothed in a stag-skin 
and crested with antlers painted in the 
( avc of the Three Brothers in the de- 
partment of Allege (French Pyrenees), 
and dating from Palaeolithic times, 
attests the fathomless ancestry of this 
lorm of magical religion. During the 
Nvitch-lnals thousands of the accused 
testified lo having seen the Devil — 
sometimes in the form an animal, 
sometimes as a black man, or as a 
ssonuin, young and beautiful; every- 
one had heard of de\ il-possession, 
and some declared they had met 
cliildren whom Satan had begotten. 

Minor dcsils were numerous; they 
assisted in the riles, and sometimes 
look human spouses. Many a witch 
died at the stake lor alleged sexual 
intercourse with an incubus or 
succubus, as the male and I’cmulc 
devils were styled respectively. The 
word nightmare ” is a reminder of this 
belief, mara being the Old High German 
word for incubus, delincd as a male demon 
dial was supposed to consort with women in 
tlicir sleep. 

OfHcial View of Witchcraft 

A icmarkablc feature of some of the trials 
was the witch's steadfastness of belief in the 
Oevil and refusal to deny allegiance to him, 
with the implied solace afforded by adherence 
to (lie old religion. 7 he I rench historian 
hiles Michelcl (1798 JS74) wrote: "Hut for 
his belief in the Devil, the medieval peasant 
would have burst," and it may be that the 
seasonal orgies were indeed the one bright 
•pot in the taxed and trampled and vitamin- 
deiicicnt lives of the agricultural drudges of 
1 mope who had not found consolation in the 
< hristian religion. 

fhe following quotation gives the official 
lew of witchcraft as it was suileil l>y Pope 
hniocent Vin in 1484. 


" It lias (.omc lo our cars that numbers of both sexes 
do noi avoid to have iiilereoiirsc uilli demons Ineubi 
and .SuecLibi ; and lhat bv their sorceries and by iheir 
incantations, charms and coniuraiions, they sulTocatc, 
cvlinj^uish and cause lo pensh ihc births of women, 
the increase oi animals, ilic corn of the ground, the 
tuapes oT the vincyaid and the Iruil of the trees, as well 
as men. women, flocks, herds, and other various kinds 
(d' animals, vines, anct apple trees, );rass, corn and other 
rmits of the earth ; making and procuring lhat men 
and w'omen, flocks and lieids and other animals shall 
suffer and be toiincnted both from within and without, 
so that men beget nol, nor women conceive ; and they 
impede the conjugal aciions of men and women " 

The physical circumstances of medieval life 
favoured the grow'ih of delusions ; a mass of 
concepts involving the power of suggestions, 
the degradation of practices originally devout 
in a magical sense, the action of toxic drugs on 
lialf-starved bodies and minds already prone to 
visions and compensatory dreams, the spile 
and malice and jealousy of the oppressed, the 
cotiiiption of power in the minds of quacks 
and adventureis, the fervour and exaggeration 
of the honestly horrified or furtively sadistic 
upholders of law and justice -all these went 
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PREPARING FOR THE WITCHES’ SABBATH. 
DcHcfs of the period dhout ^vitehcraft are included in this 
picture by the Flemish artist David luniers the younger 
(1610-90). It shows the ritual supposed to take place on 
WalpurKis Night. In the background a naked witch is being 
anointed with the magic salve devised to enable her to Hy 
up the chimney on u broomstick. 


to the extraordinary history of the 
witch-cult and its suppression. 

It is impossible to establish the pro- 
portion of peasants who attended the 
witches’ “ sabbaths ” or seasonal gather 
ings, and the proportion of those 
at lenders who cynically or nervously 
also went to church ; but in no treat- 
ment of social life up to the 16th century 
can this side of human activity be li^tl> 
dismissed. While Michelangelo painten 
his tremendous frescoes for the pope on 
the ceiling of the Sistine Chapel in th. 
Vatican at Rome, and Erasmus wrote 
his treatise on the education of a prince 
to acknowledge his appointment as an 
honorary councillor to the youiii^ 
Hmperor Charles V, and Copernieu', 
lectured to his 2,000 students, less en 
lightened men among their conlempoi 
aries were using against women ac^useil 
of witchcraft the thumbscrews, \ tiu 
“ boots ” in which legs were broken hv 
wedges, and the brazier over which the 
victim w'as roasted. Scourgings, pjfick 
mgs all over the body in search of thi 
insensible spot which would be an in 
fallible proof of guilt, duckings in rivers 
when the trussed accused could prove 
innocence only by sinking to the bottom , 
the infliction of such torments was .! 
token of the Devil carried about in the 
hearts of men who professed themselves 
his enemies. These things fill a black 
and terrible chapter in human history. 


LESSON 18 

Early Colonies in North America 

W HFN North America was discovered — or Newfoundland, and in 1620 the Pilgrim Fatlicis 
rather rediscovered, for there is little (ancestors of many of America’s oldest families) 
doubt that 500 years before Columbus made llicir historic voyage from Plymouth 


and Cabot, voyagers from S( 
Greenland had reached Labrador 
and established settlements much 
farther to the south— the vast 
continental plains were the home 
of tribes of nomads, whom the 
newcomers called Indians. 

Pilgrim Fathers 

Little was done in the way of 
colonising the northern half of 
the New World until in 1605 the 
French established their first 
settlement in Nova Scotia. 
Within a few years Engli.sh ad- 
venturers were making good 
their fooling in Virginia ami 


via Cape Cod in 



MODEL OF THE “MAY- 
FI.OWER,” the vessel in which 
the Pilgrim Fathers sniled. 


\\\QX\wy Mayflower. Thcirentci- 
prise encouraged other men aiul 
women determined to find a lainJ 
where they could worship Gml 
in the way they thought best, un- 
mindful of the dictates of king«n 
stale-established church. Many 
more^ere inspired by love nl 
change and adventure, or by tin: 
hope of bettering their fortunes m 
a country where there was no un- 
employment and land was to be 
had for the taking. Most of ibe 
newcomers were from Britain , 
but the Swedes had a colony ^ n 
the Hudson ; and New Yoi'. 
founded hy Dutchmen in 16? b 
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K.IIROPKAN COLONIES IN NOKIII AMERICA. EnKlish colonisHtion uf the North American mainland 
lu'gan in 1607 in Virginia. I'ht: Pilgrim Falhcr.s reuehed New Kiigland in 1620, and Massachusetts, Rhode 
Island, New Hampshire, and Connecticut were gradually occupied. New Jersey was first settled by the 
Dutch in 1620, and New York was founded as New Amsterdam in the following year. Delaware was a Dutch 
fiiiindatlon, but Mith New Jersey passed to the Swedes, to the Dutch again, and then in 1665 to the British. 
Maryland (1634), North Carolina (162M), Pennsylvania (1682), and Georgia (1733) were all British in inception. 
I'Yench Protestants established in 1562 a fort — called “ Arx Carolina,*’ after Charles IX of France -on the 
coast of South Carolina, but they soon returned home and the colony was finully settled by the Fiiglish in 
1670. As Florida and Canada were ceded to Britain after the Seven Years’ War, the whole North .Vnierican 
coast was in British hands from 1763 until the War of American Independence. 


was originally New Amsterdam — a ncal little 
unvnship of wooden houses roofed with 
iliatch, with windmills and grog-shops where 
portly Hollanders smoked their long pipes and 
drank their schnapps. 

Ihe Thirteen States 

For a hundred and fifty years Canada was 
part of the French dominions. Up the St. 
Lawrence and across the lakes the trappers 
paddled their birch-bark canoes ; they sped 
nn snow-shoes, accompanied by redskin guides, 
across the great plains, and in the forests their 
camp fires smoked and sparkled. Ahead of 
die coastal belt where the white man began to 
iuow tobacco and cotton, corn and rice, and 
where he trapped and fished, the Indians 
'oamed as they had done since they first came 
into the continent from Asia. There were 


wide differences between the settlements. From 
Virginia southwards they were essentially 
aristocratic ; white set Hers, often the younger 
sons of old Engliish families, cultivated huge 
estates by the labour of black slaves. The 
French colonies, almost feudal in structure, 
were little more than trading posts where furs 
were received in exchange for arms and finery. 
Maryland, named after the queen of Charles 1, 
was founded in 1634 by the Catholic Lord 
Baltimore, and became a lefuge for Roman 
Catholics ; there in 1650 the first Toleration Act 
in British history was passed by an assembly 
of Protestants and Catholics. The four original 
New England states — New Hampshire, Massa- 
chusetts, Rhode Island, and Connecticut — were 
predominantly Puritan. 

New Jersey and Delaware were originally 
Dutch, but were seized by the British in Charles 
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PENN AND I’HP INDIANS. His cuticilialory attiludc lo%^ards the Intliuns niiom he dispoKsessed whs uii 
e.\emplnry Teatiire «)f William Penn’s colonial policy. This enKravin^ from the puintini' in Independence Hull, 
Philadelphiu, by Benjamin West (17.18 1820) represents Penn’s interview with the Dehnvare Indians in 1683. 


ll’s reign, whereupon New Anislerdam became 
New York, in honour of Ihc king's brother, 
the Duke of York, to whom the lernlories were 
granted. "I hc C 'aiolinas, after several unsuccess- 
ful attempts, were settled by aristocratic grantees 
of Charles II, and rapidly became centres of 
production of tobacco, rice, and cotton. The 
area north of Maryland and west of the 
Delaware, later to be given the name of 
Pennsylvania, was first Swedish and then 
Dutch, and passed with other 
Dutch p o s s e s s 1 (V n s in North 
America to England. It was 
granted by C'hai les 11 to William 
Penn, an admiral’s son who had 
become an ardent Quaker, in 
satisfaction of claims upon the 
English government inherited from 
his father. In 1682 Penn landed 
in his new dominion, met the 
local Indians in peaceful con- 
ference, and laid the foundations 
of Philadelphia (Greek : brotherly 
love), the capital of a Quaker state. 

After two years spent in organiza- 
tion and negotiation with the 
neighbouring colony of Baltimore, 

Penn returned to England. From 
the first the Quaker principle of 
toleration was observed in the 
new colony. Eventually Georgia, 
the most southerly of the 13 states 
destined m 1776 to declare them- 


selves the United Stales of America, was 
founded in 1733 by a philanthropic English 
soldier. General James Oglethorpe ( 1 696 1785), 
as a refuge for pooi debtors and persecuted 
German Protestants. 

Social and Economic Differences 

Differing widclv in origin, in racial enmposi 
lion, and in icligion, the colonies were governed 
on much the same lines, for in most there were 
a governor appointed by the 
Crown, and upper and lowei 
houses, members of the lattei 
being generally elected by popular 
vole. .'Vnolher common facioi 
was use of the English longue ; 
but to this again there were many 
exceptions, for immigrants from 
l uropc often continued to speak 
their own language. In Georgia 
there were thousands of German- 
speaking citizens. There was no 
common established church ; m 
most of -the states one or other 
denomination secured predomin- 
ance. 

There were social and economa 
differences, In the north and 
centre of the civilized fringe the 
town-dwellers ■ merchants and 
shop-keepers, clergy and teachers, 
artisans and fishermen — lived m 
contrast with the country-folk, 



WII.EIAM PENN (1644- 
1718). Ik* founded Pennsyl- 
vania as a haven of refuge 
for his fellow-religionists 
and other persecuted folk. 
He was buried at Jordans, 
Bucks. 


Early Colonies in North America 


the struggling farmers who them- 
selves produced practically everything 
they needed, from food and clothes to 
nails. In the southern states, Virginia 
and the Carol inas, the very different 
climate and soil produced a very 
different social picture. I'obacco was 
the most profitable crop, and as this 
rapidly exhausted the soil, new land 
was constantly sought by the planters ; 
huge estates were acquired, and for- 
tunes in crops and slaves assembled. 
In this way arose a planter aristocracy 
that had many points in common with 
their contemporaries among the 
Knglish country gentry. 




fashion. 


Frontiersmen 

From river wharves they shipped 
tobacco to their agents in 
J.ondon, receiving in return 1 ondon 
dresses, books, and pictures, 
and London ideas of good living. 

In and out of slave-tilled fields 
they hunted the fox in l.nglish fashion, 
and at night they gathered at dance and party 
in their stalely timbered mansions. Townsmen 
and countrymen, hard-bitten northern traders 
and easy-going southern planters, themselves 
threw up a line of skirmishers the frontiers- 


- ^ it- 






\ ir.W or NhW \ORK AHOt'l Ki6I, whin it was still Niw 
Amsterdam, a Outch township of wooden houses. I’he paiiorumu 
below “ South Prospeel of Ye. rh»urisliinK ('ily of New York," 
published in 1746 shows the progress lluit was achieved in eiRhlv 
years <»r so. This view was taken from that part of Loiiji’ Island 
thill is now Hrooklyn. 


rATlir.llS OK COLONIKS, 
Left : C'eeil C'ulvert, Znd 
lord Baltimore (1606-75), 
the efl'celive loiinder of Mary- 
land. Ihe child is his son. 
Ki^hl : Cjenerul James Oftle- 
Ihorpe (1696 -1785), who 
e.s(ahlishcd CeorKia in 1733 as 
a home for debtors and op- 
pressed Cjcrman Protestants. 

men, pioneers with axe and gun, who constantly 
pushed the edges of civili/’ulion farther to the 
west. Before the revolt against Britain, and 
still moic so after it, they were reinforced from 
across the Atlantic by youngsters and roving 
spirits, debt-buidcned farmers and broken 
merchants, who looked eagerly 
' across the ocean to the millions of 
aci es a va liable forculii vat ion where 
only Indians hunted the bison. 

^ Wave after wave of immigrants 

passed to the west. I'h rough the 
^ frontier towns went an almost 

endless progress of “ movers," 

^ , m wagons, on horseback, or on 

fool. Arrived at a spot they 

s still New iancicd, they elected a fort and 
iew^York!" palisade, cleared the land, built 
t^d in eiRhlv log hills, and planted crops. 

Loiijn Ishind Towns and villages sprang up with 
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amazing rapidity ; commerce developed, new 
states were founded, generation after generation 
felt the pull of even more remote country. 
And then, in the middle of the 19th century, 
the American flag waved from the Atlantic to 
the Pacific. 

So different were the earlier American states 


that it is somewhat surprising that they ever 
came together to form a union. If it had not 
been for the ill-advised action of a British 
government, the whole of North America might 
still be British-controlled, as likely as not, 
from a capital perhaps on the banks of the 
Hudson river, in Canada. 


LESSON 19 

Diderot and Voltaire 


B ooks multiplied apace during the 16th 
century. In the following century some 
enterprising publishers conceived the 
publication of a book or books containing all 
the knowledge in all the world. The aim was 
not absurd in those days ; science was hardly 
born and so little was certainly known. So 
the first encyclopedias came into being, at 
first written in Latin but later in the so-called 
vulgar tongues, with their matter alphabetically 
arranged. The iirst English encyclopedia was 
published in 1703. A quarter of a century 
later Ephraim Chambers (1680-1740) issued a 
Cyclopaedia which was the basis, through a 
French translation, of the famous Encyclopedic 
which played so large a part in the stimulation 
of the French intellect in the 18th century, and 
may thus be regarded as one of the prime 
causes of the French Revolution. 

Diderot’s Encyclopedia 

The editor of this epoch-making work was 
Denis Diderot (1713 84), a journalist who 
wrote novels and plays, critical essays and 
philosophical treatises, with apparently equal 
ease. He was appointed to the post by a book- 
seller, Le Breton, who had in mind merely a 
French version of the Ephraim Chambers 


production, but it was soon apparent that 
Diderot contemplated something widely differ- 
ent. Gathering about him most of the leading 
French authors of the time, he set them to work 
to produce not merely a storehouse of facts but 
an engine of reform in Church and state. 

For 20 years Diderot coped with his Her- 
culean task. He it was who decided the tppics 
and allotted them among the numerous ion- 
tributing staff ; shaped the articles ; corret^ted 
the proofs ; chose the engravings and gave them 
their captions. Confronted by enormous 
difficulties, doing what no man before had 
even attempted ; living under the shadow 
of long-promised prosecution, ready to flee at a 
moment’s notice if the police should come to 
arrest him, Diderot persisted in his great enter- 
prise, which was aimed at the enlightenment ol 
mankind and the inauguration of the Age ol 
Reason. 

In 1751 the first volume appeared, it was 
searched through and through for treason and 
heresy. Six months later the second volume 
followed, and was likewise subjected to close 
scrutiny. Then the opposition made itself 
heard. “ The Faith is not attacked,” said the 
clerics. “Diderot is loo devilishly clever for 
that ; but he tries to explain it. And, besides, 
he assumes that his readers will be in 
favour of toleration — of all creeds and 
of none ! ” 

“ What’s this ? ” said the king s 
ministers. “ This low-bred fellow 
writes as if in a modern state the 
meanest should be free, and dares to 
suggest that the inventor of sonic 
paltry machines deserves more of his 
country than a soldier ! ” From pulpit 
and press poured denunciations. In 
council chamber and royal drawing- 
room plots were made to silence the 
dangerous scribbler and his hired 
subverters of Church and state. 

Among his presses Le Breton fell 
himself in danger if future volumes 
were to appear uncensored. He took 
counsel with his foreman; and atnighi 
after Diderot had gone, the two went 
through the proofs and cut out every 



EDITORS OF “ L’ENCYCLOPfiDlE.” Left : Denis 
Diderot (1713' 84), joint editor with d'Alembert (right) of the 
great French Encyclopcdiii (1751 65). His best-known 
writings are La Religicusc," Lc Nevcu de Rameau,’* and 
“ Pensdes Philosophiqiics.” Jean lc Rond d’Alembert 
(1717-83) was a relativist in philosophy. 



Diderot and Voltaire 
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IIXUSTHATIONS FROM 
DIDEROT’S “ENCYCI.O- 
Below, a loom 
Tor coMon weaving, such as 
might be found in many an 
18th-century cottage in rural 
France, the materials being 
provided by an employer 
or middleman. Right, 
interior of a small bakery : 
workers arc kneading and 
weighing dough, making up 
and baking loaves. 




passage, every phrase, every line, which in 
their timorous judgement was likely to incur 
I he hostility of the government. Not for a 
long lime did Diderot discover Ihcir handiwork, 
and then it was by chance one day wlicn he 
happened to refer to an article of his own under 
the letter S. The passage lie sought was no 
Uinger there. llKcitcdly he turned the pages, 
and realized what had been done. After a 
I’ll nous scene with Le Breton, he gave up his 
work in despaii. 

( onfiscated Volumes 

After a while he was persuaded to continue, 
but not with the old enthusiasm or pride. 
Nevertheless, us volume was added to volume, 
the fame of the great work spread ; its influence 
i;rcw despite the opposition of those who saw 
in it the beginning of the end of their world 
of privilege. On one occasion a royal edict 
directed that every subscriber must hand his 
set to the police pending the king's decision 
as to whether or not the work was ht to be read 
by his loyal subjects, With much grumbling 
the order was obeyed ; presently the con- 
liscated volumes were returned as the result, 
so Voltaire tells us, of an examination made 
during a royal supper party at the Trianon, 
which revealed their usefulness as a source of 


information on such varied topics as the com- 
position of gunpowder and facc-powder, the 
method of working of a stocking-frame, and the 
rights of the monarchy. 

Gifted Contributors 

Contributions to the Encvchtpedie included 
virtually all the leading French writers, the 
phi/osophes, of the time. D'A Icmbert (171 7-83), 
the foundling boy who devoted his life 
to philosophy and mathematics, edited the 
mathematical section of the work and wrote the 
preface, which discusses the origin and classifi- 
cation of the scicnce.s. II is portrait appears as 
the frontispiece of the first volume. Turgot 
(1727-81) wrote on economics ; he was the 
“Inlendanl” of Limoges who toiled to improve 
the lot of the downtiodden peasants, showed 
them how to grow the cheap but nourishing 
potato, and saw them through a dreadful famine. 
Years later — and years too late -he was called 
in by Louis XVI to administer the national 
finances, only to be dismissed after 20 uneasy 
months of office. 

.lean .lacques Rousseau (1712 78) wrote on 
music ; .lean Marmontel (1723-99), hated by 
religious bigots for his denunciation of atrocities 
committed in the Americas in the name of 
religion, contributed literary articles ; and 
Montesquieu (1689-1755), author of what has 
been described as the most popular and original 
book ever published on the science of law, 
discoursed on taste. Diderot himself wrote 
hundreds of articles in addition to his colossal 
labours as editor. During the day he spent 
hours in factories and workshops, studying the 
construction and working of machines and 
mechanical contrivances of all kinds, and re- 
turned at night to his attic to describe them 
clearly and exactly. 

The last volume of text appeared in 1765. 
The great work brought Diderot fame but 
little money, and he remained financially em- 
barrassed until the empress Catherine II of 
Russia heard of his difficulties, bought from 
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PlIBI.ir IKIRinr:. Voltutro It-rt hermy lo 
revisit Paris early in 1778. lie wished lo see his 
play “ Irene ” performed at the Coiiiedie 
hranv^iist'. On the way to (he theatre he w'as 
mobbed by admirers shoulin^; “ \’ive Volluire ! " 
fhe audience insisted on his being crowned, 
the man unique in all age.s," by Madame de 
Villetle and the actor Bri/ard. 

/ mm a contcm/iDtai \ rmnuynn^ in Ihr lionmn C ol/c, non 


impress on his subsequent thought and work. 
Compared with the France he had left, England 
was a land of freedom ; men could discuss 
almost with impunity things that were taboo 
across, the Channel. When Voltaire returned 
to Paris in 1729, he held “ advanced ” views 
on politics and religion ; the remaining years 
of his long life were chiefly devoted lo the 
propagation of those views on the Continent. 

Philosopher of Feriiey 

Plays and poetry, philosophy, criticism, and 
history poured from his brain and pen. He 
amassed a fortune by speculation in army 
contracts and in business, dabbled in science, 
was elected to the Academy and appointed 
historiographer to l.ouis \V. In 1750 he went 
to Berlin as Ihc favourite savant of Frederick 
II, but a couple of years later the philosophers 
fell out, and shortly afterwards Voltaire settled 
near Geneva, first on Swiss territory and then 
at Fcrncy, four miles over the French bopLicr 
Rich and already famous, he retired at 'the 
age of 64. but was disturbed in his retreat' bv 
news that publication of the Lncvclapcdic had 
been suspended by royal decree : 


him his library, and then left it in his custody 
in Paris with himself as its salaried librarian. 
For nearly twenty years he saw the EncycIoinhUc 
make its way in the world ; he died five years 
before his fellow-countrymen began to tiy to 
carry into practice ideas discussed 
in its pages. '' , 


Then, worst of all : 

One of vour poems has been eoiKlemncd by ilie 
parliament and publicly burnt bv the eseeutionei, 

“ A man named C'alas, a Protestant, has been louiid 
guilty c>l murdering liis son, believed to be about to 
adopt tlu' ( atholie lailh, and has been hiokcn on the 


'Troubles of Voltaire 

Most famous of Diderot's conlribu- 
lors was Voltaire, the pen-name of 
Franty’ois Marie Aroiict (1694 1778). 
Son of a well-to-do lawyer, Voltaire 
was educated in a Jesuit academy and 
launched on the gay and trifling world 
of the Regency (the boy-king Louis 
XV succeeded his grcat-grandfalhcr 
Louis XIV in 1715, and his great uncle 
the Duke of Orleans was regent for 
some years). Thanks to his literary 
ability and wit, and to one or two 
influential friends in court circles, 
Voltaire soon began to make a name 
for himself as a bright young man- 
aboLil-town. He wrote light verse and 
plays, had love affairs, spent nearly a 
year in the Bastille on a charge — 
apparently unfounded of lampooning 
the regent, and then was thrown into 
the Bastille again for daring to resent 
a beating by a nobleman's lackeys. 

After a short imprisonment he was 
released on condition that he left the 
country ; F ngland, where he spent 
some three years, left an indelible 



ICONOCLAST AND REFORMER. This terra-cotta 
statuette in the Miisee Carnavalet, Paris, .shows Voltaire as 
an old man, pen in hand and crowned with the Phrygian cap 
of liberty. A serious portrait is in page 1768. 


Diderot and Voltaire 
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WHERE VOLTAIRE LIVED. A hilr I81I1 Lcniur) picture ul 
the house at Ferney, in which Voltaire lived from 1758 until a few 
weeks before his death in 1778. rVimi it he directed his cani|iai};ii 
iigninst bigotry and despoiisin. He contributed to the great 
“ Encyclopedic.'* 


wheel, while his wife and cliildrcn were put lo the 
(orlui c 

“ Al loulousc, the dautihtci of a Protesl.mi named 
Sir veil was taken away and Nhul up in a convent Not 
liKing her new' home she drowned lierself in a well 
}ter lather has been chained with hei muider hut. 
warneil just in lime, has managed lo escape mlo 
Swiiyerland. The molhei, however, succumbed lo 
hei haidships m ciossint* Ihe snow-covered mountains 

“ On the bridge at Abbevilic a crucilix has been 
nujlilalcd. Three youths have been arrested and one 
of them, the Chevalier de la Darre, has been found 
ginliv of the saciilegc. True, no one saw' him do il, 
no one saw him on the bridge that night ; but it was 
pioved that he kept his hat on w'hen a religious pro- 
cession went past and, besides, he atimitled singing 
.in iiievcrent difl>, 'I hen, too, he had a copy ol your 
Philosophical Dictionary m his lodging and it was 
burnt w'lth liirn . . . he was beheaded first, then 

bill III.” 

Thereupon Ihe philosopher of Terncy came 
out of relirement and began llic campaign 
which made him the champion ol ciiiturc and 
enlightenment, the foe of superstition, whose 
enemies represented him as an indecent mocker 


of holy things, as a sneering, soul- 
destroying, atheist. (As a fact, he 
was a consistent deist.) Voltaire 
saw m the Church, particularly in 
the .tesuils’ organi/ation, a reposi- 
tory of ignorant bigotry and 
indolent vice, supported by and 
using all the powers and privileges 
of the state. Il vs as this conglomer- 
ation of superstition and fanaticism 
not (Tirislianity or .tesus — that 
Voltaire described as “the 
Infamous thing. ’’ “ Crush the 

Infamous thing ! “ /"I/i- 

/amc !) became the watchword of 
his life, the postscript of every letter. 

I rom his study al t erney he 
poured out pamphlets and articles, 
distributed by enthusiastic colpor- 
teurs wherever the rrench tongue 
was spoken, tie lied, and adopted 
every other subterfuge, lo win 
them eirculalion ; he had them bound as books 
of devotion, issued under pseudonyms and 
conterfeit names (at least one purported lo be 
I rom the pen of the Archbishop of Canterbury). 
He exposed the ( alas case as judicial murder, 
and won some compensation for the unhappy 
man's widow , he championed Siiven, gave him 
and Mme. (Tilas a refuge, and laboured for 
years lo clear the name of La Barre. 

The civilised world rang wtlh his appeals on 
behalf of those who had no claim upon him but 
that of common humanity ; an amazing duel 
developed between the “ inlidel pairiaich ” and 
the massed battalions of Church and slate. T he 
spectacle movetl even sonic of his enemies lo 
admit aiion. When in the evening of his days 
he went lo Baris foi the last time and was greeted 
with delirious popular enthusiasm, the chief 
praise was not for his dramas, histories, verse, 
or philosophy, but for his humanity. “ It was 
he who defended the Calas ! ” 


LESSON 20 

English Farmers Who Taught the World 


A cjRicULTURi.STs held on lo their methods of 
^ work, as well as to their traditional 
mixture of magic and recreation, much 
longer than the rest of the population. In parts 
of southern England, even divisions of the land 
dating from Norman times persisted as strips, 
great fields, commons, and waste, into the 18th 
ecriiury and sometimes later. 

About the beginning of the Tudor period 
considerable alteration resulted from an 
epidemic of enclosures on the part of some of 
the big landowners, who were attracted by the 
prolits that might then be obtained out of sheep- 


farming, and there were complaints, voiced as 
follows in Sir Thomas More's (1478 1535) 
Utopia, that the sheep — 

” that w'crc vt'onl to be so meek .iiui tame and so small 
eaters now' become so gical devoiirers and so w'lld tbal 
they cat up and swallow down the verv men them- 
selves ; they consume, destroy and devour whole 
fields, houses and cities.” 

In Other words, the peasantry were dis- 
possessed in order that pasturage for sheep 
might be extended over great siretclics of the 
countryside. But the Tudor enclosures seem 
chiefly to have affected only certain districts, 
mainlv in the Miillands ; and il is true to say 
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FARMING PIONKERS. l^fl ; Robert Bakewell 
(1725-95). Born af Dishley, son of a farmer, he 
specialised In slock-brcedinu and produced improved 
types of cattle and sheep, and a breed of heavy horses. 
Riftht : Arthur Yount; (1741-1820). Born in London, 
he was interested in all agricultural matters and by his 
writings gave great impetus to farming progress. His 
Travels in France," 1787 -89, gave an unsurpassed 
picture of France on the eve of the Uevolution, and his 


Eventually boundaries were so involved 
and changed so often that quarrels and 
lawsuits were frequent. The advantages 
of the common lands have perhaps been 
exaggerated : they certainly enabled many 
a poor cottager to live by keeping his 
cow and pigs, but they also encouraged the 
idle and shiftless to live in squalor. 

Change from the old state of affairs to 
the new might have been made far more 
equitable than it actually was, but It was 
bound to occur ; better farming practice 
was essential to feed the growing popula- 
tion, and it involved the substitution of 
individual and compact farms for widely- 
scattered strips and common rights. The 
pioneers of the agricultural revolution in 
Britain— and, through Britain, of the 
world - the men by whose foresight and 


earlier “ Tour through the Southern Counties,” “ Tour inventiveness millions of their fellows 
through the North »f ^ngiund -• and “ Tour in Ireland ” been enabled to exist, uic frcqupntly 

arc also rniuabie. ignored in shorter history books, (xhe 

that the old medieval system of land-holding and most eminent are named below. ' 


husbandry continued in England until the 18th 

century. Growth of population then nccessi- Tull’s New Methods 

tated food production on a very much larger Jethro Tull (1674-1741), a Berkshire man, 
scale than heretofore. after leaving Oxford and doing the grand tour 


Strips and Common Rights 


of the Continent, seltled down of necessity in a 
“wretched hovel*' on the Wiltshire-Bericshire 


The open-fields system of tillage had many border as a humble farmer, and there he studied 


grave disadvantages, which were accentuated with the aid of a small microscope the chemistry 


with time. The fact that 
all the holders of strips 
were bound by customary 
rules as regards crops and 
their rotation meant that 
initiative and experiment 
were at a discount. Land 
was not put to the best 
uses, the strips were loo 
narrow for cross-ploughing 
and harrowing, and the 
numerous balks that 
divided them were so much 
waste land. Drainage was 
almost impossible ; weeds 
1 ioted on badly-tilled strips, 
on the balks and waste ; 
the farm buildings might 
be far from the fields, and 
much time wasted in 
carting. 

After the crops had been 
gathered, all the cattle of 
the community were 
allowed to wander over the 
fallow strips ; this made it 
impossible to do anything 
in the way of improving 
breeds of cattle and sheep, 
and increased the dangers 
of infection and disease. 



JETHRO TULL (1674 1741). Born 
ut Bnsildun, Berks, he became a 
barrister, but from 1699 devoted himself 
to agriculture. In 1714 be settled at 
Prosperous Farm, near Hungerford. 
He InventiHl u seed-sowing machine. 


Rfti til AurU ullural Sofii’tv 


of plants, and vegelablo 
physiology. He is chiefly 
remembered for his inven- 
tion of the lirst practical 
sowing-machine, and foi 
his advocacy of constant 
tillage by means of the hot* 
an operation much easier 
and more eft'cclive when 
the seed was sown, by hi' 
newly invented machine, in 
regular rows. He described 
his system in Horse-hoviny, 
Husbandry (1733), a book 
which influenced many ol 
the greater landlords. In 
the main TulPs life was a 
struggle with nature and 
with inefficient, suspicious, 
and often hostile labourers. 

Tull’s methods were 
pa-rticularly suited foi 
turnips, which were just 
beginning to be extensively 
cultivated as a forage crop, 
and his methods were 
followed by Lord Towns 
hend when in 1730, dis 
gusied with the political 
life of the Walpole regime, 
in which he had played 
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ENGLAND BLI ORE THE KNGI.OSIJRKS. rhe‘,e cjit^raviiiKs by Da\id l.OKKiin, dating from aboiB 1675, 
are ol the country around Caiiibridfic in the pre-enclosure days, when the medieval system of open fields still 
prevailed. The lower view shows corn beioK reaped by the villase lurmers. At the top is a series of open Helds 
from which the cnips have been gathered, n<»w roamed over by huntsmen and the peasants' livestock. 


a very considerable part, he deserted polilics 
and retired to his estates at Raynliam in 
Norfolk. There in a few years he converted an 
-irea of marsh and sandy waste — where, it was 
^aid, two rabbits strug^tled for every blade of 
grass — into a fertile and highly cultivated tract, 
Townshend marled and manured, ploughed 
and hoed ; he started the Norfolk or four-course 
system of crops, doing away with the wasteful 
necessity of fallow- ; he grew turnips with such 
assiduity and success that he is remembered 
to-day not as a one-time secretary of state and 
lord-lieutenant of Ireland, but as I'urnip ” 
Townshend. He would not have complained 
of this honourable nickname. 

Bakewell’s Achievements 
A little later in the 1 8th century Robert 
Bakcwell (1725-95), a Leicestershire yeoman, 
revolutionised the practice of breeding and 
rearing stock. Up to this time stock-breeding 
might be described as “ the haphazard union of 
nobody's son with everybody's daughter.” 
Sheep were bred for their wool - long-legged 
specimens were preferred because of the bad 
roads-^and cattle for their powers as draught 
animals. Bakewell devoted himself at Dishley to 
breeding ; and eventually, by using only the 
best specimens of each breed, he produced New 


Leicester slieep, icady for market in two years 
instead of four, and Dishley or New Leicester 
cattle, not such good milkers as some other 
breeds, but far superior for quantity and quality 
of beef. For years he derived a large revenue 
from his stud of stallions, bulls, and rams. 
The friend and master in the farming art of 
many of the great and wealthy of his time, he 
yet fell on evil days iind died in poverty. Few 
men of his century did belter work for the 
supply of food than this very John Bullish 
farmer, who dressed in a brown coat, scarlet 
waistcoat, leather breeches, and lop-boots. 

Young and Coke 

Arthur Young (1741-1820), who wrote dis- 
tinguished works based on his tours in England, 
Ireland, and France, published many novel ideas 
in farming practice ; his monthly Annals of 
Agriculture had as a contributor one Ralph 
Robinson, none other than George Til himself. 
Young urged that every obstacle in the way of 
improved farming must be swept away in the 
interests of the fast-growing urban population. 

More or less contemporary was Thomas Coke 
(1754-1842) — Coke of Norfolk — who in 40 
years transformed his Holkham estate from 
something very near a waste into one of the 
finest wheat-producing areas in the country. 
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1 1 has been noted that some enclosures were 
made in 1 iidor limes. During the next two 
hundred years the process continued, parti- 
cularly as regards land suitable for wheat 
cultivation. After about the middle of the 18lh 
century the enclosure movement received an 
immense impetus from the good pricesoblainable 
for meat and wheat. In those days few people 
thought it possible, let alone desirable, that 
rngland should come to rely upon foreign 
countries for her food supply, and so every 
eflorl was made to stimulate home production. 

The earlier enclosures were nominally made 
hv agi cement, i.c. the sguire or big farmer who 
wanted to enclose land persuaded, by money or 
other means, the yeomen and commoners 
allccted to give up scattered strips and common 
rights to enable him to form a compact area. 
This slow and cumbersome method was 
superseded aftei about 17h0 by enclosure by act 
of parliament. Between 1750 and 1793 some 
1,355 encl(’)sure acts were passed ; between 
1793 and 1815 about 1,9 U. 

Small Landholders 

As enclosure acts were passed by parliaments 
composed largely of big landloids, the com- 
plaints of the small landholder generally went 
unheeded. The limes demanded farming on a 
big scale ; the cottar and the man who did a 
little farming in addition to working at a hand- 
loom loLind themselves driven by the threat of 
starvation to enter the factories and iionwoiks 
of the rapidly grow ing towns. 

On the European Continent the agrarian 
revolution took a dificient path. It is estimated 
that in Erance, just before the Revolution in 
1789, nearly iwo-lifths of the soil w'as already 
occupied by peasant proprietors. The pro- 
portion w'as increased when confiscated lands 
of the nobility and cleigy were put on to the 


market. The land settlement of the Revolution 
was its most permanent feature, and it is 
responsible for the fact that France is still a 
land of small proprietors. The same remark 
holds true of Belgium, where the feudal system 
received its death-blow at the hands of the 
invading French in 1795. In the German 
countries the serfs were not finally emancipated 
until 1858, but for generations Germany has 
been a land of peasant farmer's. Only in the 
eastern districts, where the Prussian Junkers 
(landowners) ruled, was there a predominance 
of large estates with tenant farmers after the 
English model. 

“ Green Revolution ” 

Emancipation of the Russian serfs was not 
granted until 1861, and the tsar’s edict was bv 
no means universally welcomed — lar gely because 
the peasants, as the prrcc of their freedom, had 
to surrender to their former lor ds a part of the 
land whrch they had cultivated as if it were then 
own. Up to 1917 individual farms \\'eic 
rapidly taking the place of the communal 
system introduced by the mir or village orgainza- 
lion, but the triumph of the Soviets meant a new 
agrarian revolution, promoting the collectivisa- 
tion of farming on a grand scale. 

hollowing the First World War (1914-1918) 
there was in the eastern half of Europe a wide- 
spread expropriation of big landlords, followed 
by the sph(ling-up of their estates into peasaiU 
holdings. In Austria, Hungary, Poland, C'/ccho- 
slovakia, Finland, the Baltic Slates, and 
Rumania, this Green Revolution, as rl was 
sometimes called, icsullcd in a vast extension ol 
the area occupied by the small-scale cultivatoi 
Britain stood out as the land where the husband- 
man did not usually own the land he tilled. 
Enclosures turned the English peasants inlo 
agricultural labouicrs. 


LLSSON 21 

The Industrial Revolution 


A hout half-way through the 18th century 
^ appeared what is universally known as 
the Industrial Revolution, a change of 
social and industrial life through the adoption 
of machinery in textile manufactures ; the use 
of steam-power to work engines in factory and 
at pit-head ; the growth of enormous new 
industries employing millions of pounds of 
capital and hundreds of thousands of workmen 
— iron and steel, industrial chemicals, textiles, 
coal, canals and roads and, later, railways and 
steamships ; and, eventually, the massing of 
great multitudes into hastily built and insanitary 
towns, where they lived short lives and bred 
swarms of unhealthy children. 


It is impossible to give any entirely satis- 
factory answer to the question why the 
Industrial Revolution began when and w'here 
it did. No one invention brought it about, nn 
one man gave it its impetus ; a number of 
favouring circumstaiKcs happened to exist 
together in the Britain of the day. These in- 
cluded large stores of capital awaiting fruitful 
employment, amassed in commerce with India 
and the Indies, derived from the slave trade and 
brought home by “ nabobs ” from India ; huge 
markets in the lands recently won by the pioneer 
empire-builders ; a number of inventions, 
making possible the production of goods on a 
scale incomparably greater than ever before , 
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and a population of workpcop'e with long 
traditions of skilled industry and so vigorous 
that even the appalling mortality rate of in- 
dustrial conditions could not prevent their 
numerical expansion. 

In Britain the Revolution can be divided into 
two periods : first, from about 1760 to 1840, 
when the chief means of transport were the 
newly-built and developed canals and metalled 
turnpike roads ; secondly, the railway period, 
from about 1840 until the ’60s or ’TOs, when the 
change-over had been in great measure effected 
— from road to rail, sailing vessel to steamship, 
domestic manufacture to factory production, 
national self-sufficiency to dependence upon 
imported corn. 

On the European Continent the transforma- 
tion is not so readily divisible and, generally 
speaking, did not take so long. The 1 rench and 
Germans were able to profit by British mistakes, 
but 11 look them generations to make up the 
leeway lost by the diversion of national effort to 
the Revolutionary and Napoleonic wars. The 
political levolulion of 1789 may well have pre- 
vented France from taking the lead in the 
Industrial Revolution : by the time France and 
Germany were ready to compete for industrial 
and commercial supremacy, Britain was the 
workshop, the shipper, the banker, and the 
market of the world. 


significant for patenting by Watt of the steam- 
engine — one of the epoch-making inventions of 
the human mind. In 1774, Watt allied himself 
with a business and engineering genius, Matthew 
Boulton (1728 1809) ; in course of time from 
their Soho ironworks in Birmingham emerged 
steam-engines- giants of labour which never 
tired, seldom rctiuired repair, and look many 
years to grow loo old for service. 

Children in Mine.s 

Deep in the earth coal-bcgi imed men toiled with 
shovel and pick, digging the food of the steam 
monsters. Along the subterranean roadways 
(some .^0 inches high, or less) women .scrambled, 
pushing or pulling the heavy tubs to whcie the 
heweis were working, diagging back the loaded 
tubs, attached to their belts by chnins passing 
between their legs. Chiklren, too, earned coal 
on their backs up steep staiis to the surface, 
and woikcd undci ground, tub-dragging, or 
even at the coal face 

1 Inuml,” said ii suh-commissioiicr in IS42, ‘‘ ilown 
a naiiDV* passage a girl of 14 years ol’ age, in buy's 
clothes, pickinu ilown the coal with ihe icgular pick 
uscij by the men. She \Nas half-sitting, half-lying, :it 
her \NOik, aiul said she foiiiul it tired hei ver\ much, 
and ‘ of course she didn'l like il, . . VVlnlsl I was 
in ihc pit 1 saw tinotlier girl, of ten veais ol age, also 
dicssed in boy's elolhcs She \Nas a niecdookmg 
child, hut as black as a linker." 

Boys and girls not yet in Iheir teens - some as 


Coal and Iron 

Every deparfment of the nation's 
industrial life was revolutionised 
in tuin First in time was the 
licvelopmeni of the coal and iron 
trades. The killer in the 18th 
century was dying out, as English 
timber grew^ scarce and patriots 
declaimed against the base indiis- 
iiia lists who ctmsumcd in their 
furnaces oak that ought to have 
been converted into “ wooden 
walls " for Old England. But 
between 1740 and 1750 the Darbys ol Coal- 
brookdale devised a method of using pit-coal 
in Ihcir smelling works, and after 1760 the trade 
as a whole began to piolil from the discovery. 

About the same time James Watt ( 1736 !8i9), 
mathematical instrument-maker to the univer- 
sity of Glasgow, sat in his workshop in the 
university precincts, poring over a small model 
sent him for repair- a model of an engine made 
60 years before by Thomas Newcomen (1663- 
1729), a Dartmouth blacksmith, in conjunction 
with Cawley, a glazier of the same town, and 
Savery, manager of a Cornish mine. He 
examined it for hours, mastered its working, 
realized its defects, and then spent months 
devising improvements that might be made. 

In 1769, Napoleon and Wellington were born, 
but perhaps that year is more historically 



young as ftmi yeais -worked 
vcntilalion sitting for 

terribly long houis m the dark, 
ankle-ileep in mud and watei, 
listening to the squeaks and 
pattering of the r.ils. 

“1 uin .1 ti.ippcr" (il IS a mil ol 
ciglil speaking) " I have to trap, 
withoiil a ligln, and I am sc.ircil 



,IAMES WAIT <1736 1819) took oiil his lirsi 
patent for his steam engine in 1769, thereby 
inaugurating a new age. The rotative beam 
engine was made by Watt and hi.s partner, 
Matthew Boulton, in 1797. 
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SLAVES OF J HE INDUSTRIAL SYSTEM. Ijntil 1842 women, 
and children under fen, were employed In Drltish coal-mines. 
These illustrarions from the Report of the Royal Commission of 
1842 show children pushing* heavy tubs, and carrying sacks of 
coal to the surface up spiral stairways, and women dragging tubs 
by means of chains passed round the waist and between the legs. 


1 go at four anti sometimes half-past three in the morning 
and come out at bvc and half-past in the afternoon. I 
never go to sleep. Sometimes i sing when I've light, 
but. not in the dark ; I dare not sing then . . 

The increasing demand and production of 
coal for factories, ironworks, and potteries 
necessitated the provision of some means of 
transport other than carts and pack-horses. 
Hence between 1760 and 1820 there was an 
immense development in the British canal 
system. The famous Bridgewater canal— built 
by the third Duke of Bridgewater after the plans 
of the engineering genius James Brindley (1716 
1772), to link up his colliery at Worsley with 
Manchester, and now part of the Manchester 
Ship Canal — was begun in 1761, and the duke 
followed it up with a second, joining Manchester 
to Runcorn on the Mersey above Liverpool. 
%fore the close of the 18th century England 
was covered with a network of inland waterways, 
many of which later fell 
out of use. 

At the same time the 
English road system was 
vastly improved, largely 
through the work of the 
turnpike trusts, i.c. cor- 
porations of persons 
empowered by parlia- 
ment to reconstruct a 
certain stretch of road 
and recoup themselves 
with tolls demanded 
from the users of the re- 
constructed highway. 

The roads along which 
travelled the coaches 
described in romantic 
stories were nearly all 
turnpikes. 

Two men should ever 


be remembered in connexion with 
these vast improvements ; Thomas 
Telford (1757-1834), son of a Scottish 
shepherd and in turn a stone-mason, 
builder, public works surveyor, builder 
of canals and Voads (the London to 
Holyhead road, the Conway and 
Menai suspension bridges, and the 
Caledonian Canal testify to his con- 
structive genius) ; and John Loudon 
Me Adam (175^1836), who, after a 
successful career in commerce, deve- 
loped a passion for road-making and 
invented the system known every- 
where by his name. 

Icxtile Inventions 

The new British Empire oversea^ 
provided a huge market of millions of 
dark-skinned people, possible buyers 
of English cottons. The lirst sources 
of supply were country workshops 
and farmhouse kitchens, where women \and 
children passed the long hours of winter before 
their simple looms, gladly deserting them in 
spring and summer for work in the fields. 

r>resently a remedy was found. Mills arose, 
and machinery began to clatter beside the 
streams of Lancashire and Vorkshirc. The 
inventors who changed the face of the north 
country weve Richard (lalei Sir Richard) 
Arkwright (1732-92), the one-time Bolton bar- 
ber, who gave “ a clean shave for a halfpenny " 
in an underground den, and visited country 
fairs in order to buy hair for wigs ; Samuel 
Crompton (1753-1827), who played the violin 
in a Bolton theatre, helped his mother with 
farm and loom, and became so exasperated 
at the dclicicncics of the latter that for years he 
sat up late at night until he had thought out an 
improved spinning device : James Hargreaves 



BRlDCi'EWATER CANAL. Credit 1‘or the development of canal jrom- 
munication belongs lo the third Duke of llridgewater, who employed James 
llrindley to conslrucl a canal from Manchester to the Duke’s coal-Aelds at 
Worsley. Brindley’s canal, begun In 1761, crossed the Irwcll at Barton by 
means of the threc-arched stone aqueduct .seen in this contemporary engraving. 
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(]745^1 778), the uiilelleretl 
carpcntcr-weaver of Blackburn ; 
and Edmund Cartwright (1743- 
1823), a Leicestershire vicar who 
preferred invention and manu- 
lacture to preaching (the hand- 
weavers wished he had kept to his 
pulpit, and they burned down his 
Manchester mill with its 400 steam- 
driven looms). 

These, and many others unknown 
to fame, schemed and contrived, 
until throughout the world white 
and black and brown and yellow 
men and women were clothed in 
the products of their machines, and 
until wide areas of the northern 
counties took on a pall of smoke 

Coming of Railways 



The second phase of the Indus- 
trial Revolution in Britain was 
marked by the coming and rapid 
development of railways. For 
thousands of years man had been 
dependent for locomotion upon his own legs and 
the legs of horses, donkeys, camels, and 
elephants ; at sea he used oars and sails ; the 
occasional balloon had already been floated by 
means of gas. Now steam and iron combined 
to carry him and his goods from place to place 
ai speeds hitherto beyond consideration. 

On September 27, 1825, the Stockton and 
naiiington railway was opened. Four hundred 
and fifty people travelled in the world’s first 
passenger train, and the distance between the 
two towns— 8? miles — was covered in 65 
minutes. Fifty years later more than 16,000 
route-miles of railway were in operation m the 
United Kingdom, and this continued to increase. 

Like many another valuable invention, the 
lailway in its early days was derided and abused. 
Men were not meant to 
travel so fast, said some : 

It was Hying in the face 
of Providence ; and 
when in 1830 William 
lluskisson, a British 
statesman, was run ovci 
and fatally injured ai 
the opening of the Liver- 
pool and Manchester 
railway, many people re- 
garded the accident as u 
warning or a judgment 

Some towns did thcii 
utmost to avoid (he rail- 
way ; their reluctance 
explains the incon- 
venient siting of many a 
station. Landowners 
declared that the trains 


naitu's, “ Ihstofv of the Countv Falatine o/ Lancnvhlre " 

would spoil then shooting preserves and upset 
their livestock. But the new system of transport 
triumphed over every obstacle, so many and 
obvious were ils advantages. Railway building 
developed into a mania ; m one year during the 
184()s some 270 railway promotion bills were 
introduced into parliament. The boom ended 
m a crash that brought rum to thousands of 
unlucky investors. A railway clearing system 
w'as adopted in 1842 at the instigation of George 
Hudson, onc-time diaper in York, who became 
chairman of the Midland Railway Co. and 
Britain's “ railway king.” But he appropriated 
shares to his own account, and when the in- 
evitable slump occurred, his defalcations were 
discovered and he had to go abroad. As a result 
of the “railway mania” parliament very reluct- 
antly began to exercise some 
supervision over railway develop- 
ment, c.g. in 1845 the first 
workmen’s trains were secured by 
enactment ; and less populous 
districts were served by lines 
which otherwise might not have 
come into existence. 

First Steamships 
The steamship unte-dated the 
railway. In 1 802 the steam-driven 
Charlotte Duridas plied on the 
Forth and Clyde canal. Robert 
Fulton, an American engineer, 
designed a passenger steamer 
which, engined by Boulton & 
Watt, ran regularly on the 
Hudson river from 1807. But the 
sailing ship died hard and was 


EARLY POWER LOOMS. Interior ol h Lmicashire cotton 
mill 11 bout 1830, when mnehinery and steam power had become 
the rule. The first power loom was evolved in 1785 by the Rev, 
Edmund Cartwright. 

/'rof 



SPINNING-JENN V. A model, at the 
South Kensington Museum, of the 
spinning- jenny Invented by .lames 
Hargreaves and named after his wife 
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I.IVl' ttPOOl -TO-MANC11 IlSTJ:R railway. This railway, of wliidi 
fiform* Slcphorisoii whs Iht* t*ii(»ineiT, was fiiieiied in 1830. T’lio proceedinus 
wore marred hy llio falal accideiil llial lielell William lliiskisso'ii, a former 
('alnrief minister, who was killed hy a locomotive at Rarkside station, seen 
ill this drawing made in 1833. 

still the prcpc'indcrant type up to the 1860s. promoters these 

Then the superiority of the iron steamship was world bepotten hy 

demonstrated beyond all doubt, and the great country seats, an 

sailing ships were eventually laid up. honours, carnage! 

score. But the m: 

So the Industrial World V^'as Born mines, ioiindnes, 

As decade followed decade, Britain became grim struggle, 'f'l 

more industrialised and urbanised. She cn- these toilers ha 

joyed to the full the advantages that sometimes described in sc 

attend the pioncei Mei steamers, to he found Mis. Ciaskcirs m 

on every sea, carried the produce of the world. Charles Dickens' 

Hei coal healed every boiler, and was binned m 7////cs, and in 

millions of giates at home and abroad. Her Svhil, in such ( 

engineers laid dow n the railways of the nations pot ary writings as 

that vveie not yet hoi rivals, provided them with I ngcis and Marx 

their machines ami kept these in repair, lighted studies of the pe 

the streets of the cities with gas, installed their J. 1. and Barbar 

water supply and drains. Her clothing was mond. Sir Arlhui 

sirid in scores of countries, and her capitalists (h.n^hsfi 19* 

prospered exceedingly. others. 

So the indiisti lal world was born. The earth P. Gaskcll, j 
began to be plundered of treasures hitherto and humane ob: 



IHL “CHARLOTTE DLJNDAS,” the first 
practical steam-driven vessel, built hy William 
.Symington in 1801, plied experimentally on the 
l^orth and Clyde canal. 


hidden — iron, new finds 
of gold, and many other 
minerals. The soil was 
compelled to bear crops 
such as it had never borne 
before. Villages became 
towns, towns became 
cities. New classes of 
wealthy merchants and 
skilled engineers 
appeared. Commerce 
Itself expanded in count- 
less directions. 

For long centuries land 
had been the basis ol 

power ; now it was de- 

throned by business, 
is railway, of wl.i.:li < spinners rintl iron- 

30. The proceedinus masters, railway and 
lluskisson, a former shipping magnates and 

*arkside siiihon, seen eoal-owners, middlemen, 

bankers, and company- 
promoters these became the rulcis of the new 
world begotten by invention. They had money, 
country scats, and houses in town, titles and 
honours, carriages and yachts, servants hy the 
score. But the mass of workers in the lactones, 
mines, loiindncs, and workshops found life a 
grim struggle. fhe lot of 
these toilers has been 
described in sotne of 
Mis. Ciaskcirs novels, in 
Charles Dickens's llaid 
linn's, and in l^israch's 
Srhil, in such contem- 
poiary writings as those of 
I ngcis and Marx, and in 
studies of the period by 
J. l.and Barbara Ham- 
mond, Sir Arthur Bryant 

{h.fu^lish 194.^), and 

< GEORGE S I KPIIKN- 

I II I SON (1781-1848) built 

I . Gaskcll, a keen some of the hrst locn- 
and humane observer, motives, whs in ehur^e 

describes in The Mann- «' »'« e«"siruciion of 
J . rt I . / the L, I v e r p o o I - 

/actnrniK Popiitalun, of |vi„„eht.stcr raiiway, 
Iin^fcifu/ (1833), the llle und hccame chief 
of a typical townsman of engineer of various 
the north. 

Rising at or before daybreak, between four and 
live o’clock I he year round, scarcely refreshed by his 
night’s repose, he swallows a hasty meal or hurries to 
the mill without taking any food whatever. At eight 
o'clock, half an hour, in some instances forty minutes, 
arc allowed for breakfast. In many cases the engine 
contiruit*.s at work during mealtime, obliging the 
labourer to eat and still overlook his work. This meal 
i.s brought lo the mill, and gcncially consists of W'cak 
tea, of course nearly cold, with a little bread ; in olhei 
instances of mdk and meal porridge. After this he is 
incessantly engaged, not a single minute of rest or 
relaxation being allowed him. 

At twelve o’clock the engine stops, and an hour is 
given tor dinner. The hands leave the mill and seek 
ihcir homes, where this meal is usually taken. It 


GEORGE S I KPIIKN- 
SON (1781-1848) built 
sonic of the hrst loco- 
motives, WHS in charge 
of the const ruction of 
the L, i v e r p o o I - 
Manchester railway, 
and hccame chief 
engineer of various 
lines. 





IIN IHfc: JiAKLY DA\S OF THF RAILWAY 

The Liverpool tinci Miinchcsler line was opened in 1830, birlh year of Bnlish railways 1 he siaiion 
al Ldge Hill, Liverpool, is seen above in an aqualint of 183 L Al Uie lop arc lirst class carnages ; 

cenlie. second class carnages 
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2 0 1 h c n t L) k y 
COM hORI . HifilU : 
One of London 'I rans- 
porfs 6,800 slandard 
R r type 5 6 - s e a I 
double-deck buses, 
which help to carry the 
1 1 .1 million passengers 
who use London 'I'rans- 
porf’s services daily 
Certainly comfort has 
been gained, but with 
the tremendous increase 
in urban trattic speed 
in transit has lieen 
generally reduced. 
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.^onsisis of polalocs boiled, 

'.crv often eaten alone, some- 
times with a little bacon, 

,iiul sometimes with a portion 
of animal food. If, as often 
happens, the maioniy of the 
labourers reside at some dis- 
laiKC, .1 great portion of the 
allotted time is neccssaiily 
taken up by the walk, or 
III I her run, backwards and 
lorwards The meal has been 
imperfectly cooked, by some- 
one left for that purpose, not 
unusually a mere child, or 
superannuated man oi 
woman. The entire familv 
surround the table, if they 
possess one, each striving 
which can most rapidly de- 
sour the miseiahle faie bcfoie 
them ... As soon as this 
IS elTeeted, the family is again 
scattered Again the> are 
closely immiireil from one 
o'clock till eight or nine, with 
ihc exception of twenty 
min LUCS allowed for tea 
1 his imperfeet meal is almost 
universally taken iii the mill 
il consists of tea and wheaten 
biead, with ver> few eveep- 
lions Duiirig the w'hole of 
this long period they are 
activeh' and unrcnnttinglv 
engaged in a erowdetl room 
and arrelevated lernpeiainiv, 
so that, w hen lin ally tlismisscd 
lor the day, they aie exhausted 
ci|iially in hodv and miiul. 

It must be remembered that 
lather, mother, son and 
d.nightei aie alike engaged 
no one capable of working is 
spaied to maki- home (to which, after a day of such toil 
and privation, the> arc hastening) comfoi tiible ancl de- 
sitable No clean and tidy wile appeals to weleonie her 
husband no smiling and allectionate rnothei to receive 
her children All assemble theie ccjuallv jaded 

Vhe homes of Ihc unhappy 
hands/' continues Gaskcll, weie 
hut loo truly an index of the 
lives of I heir inmates. 

What little furniture is found in 
them IS of I he rudest and most common 
.ort, and very often in fragments one 
or two 1 Lish-boltorned chans, a deal 
table, a lew stools, broken earthenware, 

’inch as dishes, teacups, etc , one or 
rnoie tin kettles and pans, a few knives 
and forks, apiece of bioken iron serving 
as a poker, no fender, a bedstead or not 
as the case may be, blankets and sheets 
in the striri meaning of the words un- 
known -their place oltcMi being made 
up of sacking, a heap of flocks or a 
bundle of straw supplying the want of 
a proper bedstead and fcathci bed ; 
and all these cooped in a single room. 

Living conditions among the 
poor of the new cities were 
appalling, even to those of the 
prosperous classes who managed 
lo forget them for most of the 
time, and who, when they 


remembered il, regarded the 
state of atTairs as divinely 
ordained. Whole streets were 
undrained, or had drains of 
the most primitive descrip- 
tion, with the result that slops 
and reluse were discharged 
into the street ; one conven- 
ience frequently did duly for 
50 dwellings; innumerable 
lows of back-to-back houses 
were flung up, separated from 
one another by narrow courts, 
across which the inhabitants 
of opposite dwellings could 
shake hands without quitting 
their doorsteps. And beneath 
some of these hovels were 
cellars inhabited by an even 
more hopeless class of being. 

The age of the machine had 
dawned, bringing wealth for 
the machine’s owner, but 
little for Its minder. So in 
every industrialised land 
there came into being the 
two nations spoken of by 
Benjamin Disraeli in Sybil: 

1 wo rujlions ; between whom 
I he 1 C IS no intercourse and no 
sympathy ; w'bo arc as ignnrjint 
ol each other’s habits, thoughts, 
and Jcclings, as il they Were 
dw'clieis in dillercnt /ones or 
inhabitants of dilfcreni planets : 
who arc formed by a different 
bleeding, arc fed by a different lood, aie oidered 
by dincrcnl manners, and are not governed by the 
same laws. 

Two nations the rich and the poor ! 



TOWN SKIJM. The horrible system of building back-to-back 
houses was adopted in the 19th century in industrial areas. Together 
with overcrowding, this added to the economic misery. 



“ 1 ()IV1-\LL-, MONK'S.” One result 
of the liidustiial Kevoliilion was the 
huddling together in insanitary slums of 
great numbers of people. Oiic noisome 
warren was “ rom-iill-Alone's,” des- 
cribed by Dickens in “ JUeak House” 
and lieie pictured by ” Phi/,” 
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Prophets of Socialism 


T he Industrial Revolution was still young 
when the question began to be asked : 
were the poverty and squalor, the over- 
crowded and insanitary towns, really included 
in the price that must be paid for vastly increased 
powers of production and means of transport, 
with their advantages of prosperity for owners, 
organizers, and shareholders in the system ? 

Among the first to look squarely at the new 
industrial order and to attempt to remedy its 
evils was one of the most successful of the new 
capitalists, Robert Owen (1771 “1858). He was 
the son of a Welsh saddler, received scarcely 
any education, and became a shop assistant 
at the age of ten. Exceptional ability and 
good fortune raised him at the age of 19 to 
the post of manager of a cotton mill in Man- 
chester employing 500 hands. 

A few years later he became part proprietor 
and director of the mills at New Lanark, on the 
C lyde, and there showed il to be possible to 
run a huge and highly profitable business 
w'lthout basing its success upon the degradation 
of the weirkers. He regarded these “ un- 
fortunately placed people," he wrote as 
being the creatures of ignorant and vicious 
circumstances, made what they were by their evil 
surroundings, for which 
society alone might be held 
responsible ; his intention 
was to “ supersede the in- 
ferior and bad characters, 
created by inferior and bad 
conditions, by superior and 
good characters, to be 
created by superior and 
good conditions.” 

At the time Owen was 
regarded as a hopeless 
visionary ; the majority of 
the employing class honestly 
believed that providence 
decreed that they, the 
efficient and the strong, 
should rule the great mass 
of their fellows, who lacked 
strength of character or 
ability, and would in any 
event remain poor and 
miserable. Their own re- 
sponsibility in the creation 
of circum.stances which 
produced the recklessly 
prolific iTtass of expendable 
“ hands ” either did not 
occur to them or was 
calmly accepted as part 


of the process of industrial development. 

Owen spent thousands of pounds on schools 
at New Lanark. He was one of the prime 
movers of the passing of the Factory Act oi 
1819, which prohibited the employment ii. 
cotton mills of children under nine and limited 
the labour of children under 16 to twelve 
hours a day. He has claims to be regarded as 
the founder of the British socialist movement, 
and established communistic settlements in 
Hampshire, Ireland, and America ; all these 
settlements proved unsuccessful. His influence 
inspired 28 poor w'eavers, the “ Rochdale 
Pioneers,” who in 1844 opened the first 
co-operative store. 

Socialist Beginnings , 

Despite Owen’s enthusiastic advodacy, 
socialism —a concept which is defined in 
hundreds of ways, but which can be generally 
regarded as community ownership (instead ol 
individual ownership) of the means of economic 
production — made little headway in Britain, 
although the enfranchisement of part of the 
middle class in 1832 and publicity given to 
scandalous conditions in the towns and factories 
led to much social reform by way of legislation. 

Elsewhere theorists were 
more regarded, In France, 
for instance, the eccentric 
but high-minded Counf 
Saint-Simon (1760-1825) 
claimed to be the father ol 
socialism ; he believed in 
the maintenance of private 
property, and in his dream 
of an ideal stale he saw 
producers of every grade 
working hand in hand witli 
the government for the 
common good. Francoi*' 
M. C. Fourier (1772-1837), 
u commercial traveller ol 
bourgeois stock, amused 
himself and others with the 
planning, like Owen, ol 
socialist communities in i\ 
capitalist world. Very few 
early socialist leaders seem 
to have sprung from the 
” proletariat,” probably 
because proletarians were 
usually worked too hard, 
and fed and housed too 
badly, to have many idea^ 
beyond what was con 
sidered their station in life. 



PRACTICAL PH1LANTHROPIS1 . 
Robert Owen's observations of the 
factory system and the sutferings it 
entailed upon workers, led him to make 
on experiment at the New Lanark mills, 
where his employees worked under 
fuvourablc conditions, 


Frophets of Socialism 
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Other French socialistic 
thinkers include P. J. Proudhon 
(1809-65), who in 1840 
published Qu'est~ce que la 
Propriety ?, in which he roundly 
declared that “Property is 
theft,” having in mind the 
property of the “ idle rich,” 
who exacted rent and interest 
from active producers, Louis 
Blanc (1813-82), who believed 
most of the evils of society were 
due to competition, urged the 
establishment of social work- 
shops in which men would be 
assured of employment at a fair 
wage and under decent condi- 
tions of labour. Auguste Comte 
(1798-1857) founded the 
“ Religion of Humanity,” or 
Positivism, in which no deity 
beyond the skies is worshipped 
but humanity itself is held in 
revercnce. 

In Germany the first great 
socialist leader was Ferdinand 
Lassallc (1825-64), a cultured 
and wealthy middle-class Jew 
with a great gift of platform 
oratory, who for some years was 
very popular with the working 
class, and founded the Universal German Work- 
ing Men’s Association, which after his death 
became the Social Democratic party. Lassallc 
advocated, in particular, universal suffrage and 
a kind of state socialism. He was concerned 
with organization of socialism in Germany when 
he died— mortally wounded in a duel arising out 
of a love affair. 

Karl Marx 

The greatest and most influential of all the 
socialist prophets of Germany was Karl Marx 
(1818-83), born at Treves of well-to-do Jewish 
parents and brought up to the law. Early in 
life he adopted revolutionary views. After the 
German revolution of 1848 had fizzled out, 
he came to England and spent much of the rest 
of his life studying in the reading room of 
the British Museum, For some time his only 
income was the 20 shillings per article he 
received as London correspondent of a New 
York paper. He lived in rooms at Camberwell 
with his wife and little children, and once the 
landlord sent two constables to attach for 
debt every stick of their possessions, even the 
baby’s cradle, the children’s toys, and the bed- 
clothes. Marx was suspected of being a 
burglar when he offered for pawn some of his 
wife’s heirloom silver ; and when one of their 
daughters died, Mrs. Marx had to borrow 
money from a French refugee to pay for the 


coflin. To the end of his life 
Marx was poor. His work 
received scant recognition, 
especially in England, Had it 
not been for financial and moral 
support from his life-long friend, 
Friedrich Engels, who had in- 
herited from his father a share 
in a cotton-spinner’s business in 
Manchester, Marx might have 
died and left not even a name 
behind him. 

CommDiiisin 

Marx was the founder of 
“scientific” socialism as 
opposed to the utopian, senti- 
mental, or voluntary variety 
preached by Owen and the 
French theorists. Non-Marxist 
economic science, typified in the 
work of Adam Smith (1723-90) 
and Ricardo (1772-1823), had 
developed under an economic 
system only partly capitalist, i.c. 
not entirely disengaged from its 
feudal basis, and belter describetl 
as the “ mercantile ” system. 

1 Elaborate laws and regulations 
governed both trade and in- 
dustry, and Adam Smith advised 
that they he swept away, to allow capitalists to 
buy the labour of non-capitalists as they pleased. 

This process would, it was predicted, 
enormously increase the wealth of nations ; 
as it evolved, it enormously increased the 
wealth of capitalists, which was Irequeiitly 
assumed to be the same thing. Marx had 
noticed that it was not the same thing ; “ just 
as non- Marxian economics are a criticism of 
prc-capitalist conditions and a demand for 
capitalism, so Marxist economics arc a criticism 
of capitalism and a demand for socialism.” 
The first exposition of the new gospel was 
contained in the communist manifesto (to 
Marx communism and socialism were almost 
identical) issued by Marx and Engels in 1847. 
The manifesto contains a searching analysis 
of economic evolution and of the part played 
in it by the middle class, the bourgeoisie. It 
concludes with words which have found an 
echo in many a rebellious worker's heart ; 

Let the ruling classes tremble al a eonimunisuc 
revolulion. The proleiiinans have nothing to lose but 
their chains. They have a world to win Working 
men of all countries, unite ! 

Twenty years later appeared the first volume 
of Das Kapital, by Marx, sometimes described 
as the socialist’s bible, in which, interspersed 
with abstruse reasoning on surplus value and 
other economic topics, is many a deeply interest- 
ing allusion to the prevailing conditions in 
English industry and agr culture. According to 



KAltL MARX. C'hicl ex- 
ponent of the rnaUTmlist 
conception of history, he 
published Vol. 1 of his work 
l>as Kapital " in 1K67. lie 
sought to overthrow capitalism 
by development ol class 
con.sciousne.ss among the 
proletariat. 
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Engels, Marx’s greatest contri- 
bution to economic thought 
was his discovery of 

the cvolulion.iry law of human 
history— the simple fact, hitherto 
hidden under ideologieal over- 
growths, that above all 1 limps men 
musi eat, drink, dress, and tind 
shelter before they can pive them- 
selves to polities, seienec, art, 
iclipion, or anything else 

The claim ha*; often been 
disputed, especially by those 
with unquestioned access to 
food, clothing, and shelter ; 
but at least it can be said that 
Marx, more than any other 
man, won converts to the so- 
called materialist conception, 
the economic interpretation, of 
history, lie was no ordinary 
dreamer. With a religious 
dogmatism born of absolute 
certainty, he declared what he 
believed would inevitably conic 



KROPOTKIN non disliiic- 
(ion ns a peoprapher liefore 
developing his fheor> of an 
anarchistic social order based 
on niiitual aid instead 
of the Darninian ** struggle 
for existence.” 


Marx, and before the First World 
War (1914 -18) Social Democratic 
parties were established in man\ 
lands. One such party was founded 
in England by H. M. Hyndmun 
(1842-1921), in 1881 ; and the 
Socialist League, with which William 
Morris (1834-96), the painter-poet, 
was connected, also professed the 
Marxist gospel. Morris was drawn 
into politics by the sordid spectacle 
of working-class life. 

The Fabian Method 

The Fabian Society, founded in 
1883 by G. Uernard Shaw, Sidne) 
Webb (later Lord Passficld), Sydnev 
(later I ord) Olivier, and other 
intellectual leaders of the day, de- 
veloped Its policy in accordance with 
Its name, borrowed from the Roman 
general, F abius Cunctalor ^ the 
“ Delayer ”), who never attacked 
Hannibal direct but nibbled con- 


to pass the concentration of capital in fewer stanlly at his Hanks. Socialism by peaceful 
and fewer hands ; the final conllict betw'cen permeation was the 1 abian method, and the 
a handful of capitalist expropriators on the statute book of the next 50 years bears witness 
one hand and millions of class-conscious to its success. 


property-lcss proletarians on the other ; the 
ensuing “ dictatorship of the proletariat " to 
endure until classes have been abolished and 
a society of free and equal citizens has been 
created. Marx's romanticism exptessed itself 
in belief in the possibility of a proletarian unity 
transcending national fronlieis, and in the 
mystical future emergence of a classless slate 
in conditions hostile to such an emergence. 

Bakunin and Kropotkin 

(Opposed to Marx was the Russian anarchist 
Mikhail Bakunin (1814 76). Though he was 
of aristocratic birth and a former othcer m the 
Imperial Guard, Bakunin w'as so revolted by 
w'hal he saw of tsarist government in r^okind 
that he adopted extreme anarchistic views, and 
devoted his efforts to planning the overthrow 
of the state by armed insurrection. Marx 
seems usually to have envisaged peaceful 
political action. The consequent clash of views 
and personalities resulted in a cleavage in the 
socialist ranks. 

Another anarchist was the geographer prince 
Peter Kropotkin (1842 1921), another man of 
noble Russian birth, and like Bakunin for years 
a political prisoner. Kropotkin’s anarchism 
was based on “ Mutual Aid ” diis best-known 
book — rather than on military risings and 
dictatorship, and he envisaged a world where 
men lived together as free as the absence of 
governmental and legal restrictions could make 
them. 

On the whole, Continental socialists followed 


These disimguishcd men led socialist move- 
ments at a lime when the proletariat could 
hardly be expected to throw up national leaders 
from Its own ranks. But the real missionanes 
of the socialist gospel were the humble workci ^ 
who spent I hen days in dockland ni factory oi 
mine, and their evenings on soap-box platforms 
at street-corners or in parks. Night after nighi 
they Ihundeied denunciation, proclaimed the 
“ class war,” and prophesied the coming of the 
revolution. The issue seemed delighirully 
simple : rich vcisus poor. The result seemed 
fairly certain : a proletarian triumph. So 
“ Workers of the world, unite ; you have 
nothing to lose but your chains ! ” 






M/mi 




r 









MARXIST AND FABIAN. H. M. HyiiUiiian 
(leTt) rounded in 1881 I he Social Democratic 
Pederalion. Ford Passfield (right), formeriy 
Sidney Webb, was one of tlic earliest members 
of the Fabian Society and with his wife was a 
mainstay of the growing Labour movement. 
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But socialist governmeat lay far in the 
future ; the factory-hands had not yet to 
commit themselves to much more than an 
occasional cheer or boo. In those times the 
missionary’s was uphill work ; a few listeners 
were converted, but many more heard and 
misunderstood, or would not understand, or 
they speedily forgot. U has been written of 
William Morris that 

he* was, he at Iasi perceived, too simple to he ii/ider- 
slooJ. lie discoveied that the mass ol men love sound 
and fury and only wiih pam and suspicion follow ihe 
mosl pellucid reason. The British workman, more- 
over, was inert . . . when it came to the point the 


worker had no stomach for resistance ; his declared 
hatred of the upper classes was mere wind , . . aiven 
half a chance, he would gladly loin this same ‘ blood- 
sucking ' group . , sceptical and cold-blooded, they 

(i.e. the workers) were middle-class at heart. 

Generalisation of this kind is often very 
inaccurate, and as trade union organization 
grew, the “ stomach ot' resistance " developed 
jusliliable strength ; but the British working- 
man’s “ inertia ’’ (of which both his friends 
and his economic enemies were frequently lo 
complain) may also have partly protected him 
against the latest evploiler of all, the dervish of 
communist theory at home and abroad. 
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T iif changes in indiistiy 
and commerce, trans- 
port and agriculliue, 
that together make up the 
Industrial Revolution, were 
follinved by a revolution in 
men's thinking, in the way 
they looked at themselves, 
iheir woild, and the universe 
] he application of mechanical 
power to m a nil fact Lire and 
locomotion made it impos- 
sible lo maintain conditions 
that had prevailed in the days 
before steam. In the same 
way, after the idea of evolution 
had become current coin, it 
was impossible for inlelligcnt 
people to continue to think 
that man was something quite 
apart from the animal crea- 
tK>n, a something for whom 
the world w'as a specially 
designed stage, for whom 
nature was a generally sub- 
servient servant. 

Early Evolutionists 

Evolution W'as not, of course, a 19lh-century 
product. Some of the early Greek philosopheis, 
when speculating on the origin of things, en- 
visaged a creation by ordered stages instead of 
hy catastrophic process ; and the conception, 
though in suspense during the medieval twilight, 
was revived with the Renaissance. The dis- 
coveries of Copernicus and Galileo, Kepler and 
Newton, militated against the theory of an 
unchanging universe ; and towards the end 
of the 18th century distinguished naturalists 
-Buffon, Lamarck, and Erasmus Darwin — 
Were driven to postulate something approaching 
the evolutionary hypothesis. 

Jt was left to Erasmus Darwin’s grandson to 


erect a factual basis for the 
theory, to suggest methods 
of evolutionary progress, to 
become the populanscr of the 
evolutionary idea. Charles 
Darwin (1809 1882) found 
the lirst material for his life- 
work as naturalist in H.M.S. 
Beagle on a hve-year voyage 
of scientific discovery m the 
South Seas. Having inherited 
ample means, he lived thence- 
forth the life of a country 
gentleman at Downc in Kent. 
Partly an invalid, he accom- 
plished a vast amount of 
research in intervals of 
comparative good health. 
Very eaily in his career he 
became interested m the 
problem of I he origin of 
species. At length, in 1859, 
he gave to the world in an 
epoch-making book with that 
title his theories of natural 
and sexual selection — the 
preservation and handing-on 
of variations tending to aid 
their possessors in the struggle for existence, 
and of those useful in obtaining a male by 
force or by attraction. 

The fittest survive, he maintained - the 
“ rutcsl " not necessarily meaning the ‘"highest” 
or the ” best” but merely those creatures most 
suited to a particular environment at a particular 
time — a fact which some of his disciples, m their 
anxiety to prove that ” might is right,” tended 
conveniently to forget. Twelve years later, 
in his book The Descent of Man, Darwin claimed 
that man himself is no exception to the rule — 
that he, too, is the product of change, of an age- 
long process of variation—and that he shares 
a common ancestor with the ape and baboon. 



rilARI.hS DARWIN began bis 
triiiisforiiialioii of Ihe scienlilic 
(iiitlook of ilie 19lh century by the 
publication of “ Hie Origin of 
Species,” 1859, am) completed 
with “The Descent of Man” and 
” Selection in Relation lo Sex,” in 
1871. 
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CKKAI EVOLUIIONISTS. Herbert Spencer (left) 
devoted hisi life (n au attempt at foniiulating a philosophic 
basis for the proj^rressive science of the day. Alfred 
Russel Wallace (riKht) put forward the theory of natural 
selection, an hypothesis of evolution by naUiral selection, 
simultaneously with Darwin. 

Soon after the publication of The Origin of 
Species Darwin was furiously assailed by some 
of his fellow-countrymen as one who dared to 
set a puny human intellcd against the word of 
God. Did not the Bible declare that the fish 
of the sea and the fowls of the air, the great 
beasts, the herbs and trees, were made by the 
Divine Artificer in six days of creation ? Did 
not the same unimpeachable authority teach 
that the first man was formed from the dust of 
the earth and the first woman from a nb taken 
from his sleeping body ? Had 
this student of earthworms the 
audacity to declare that the 
animals walking the continents 
in his lifetime were not as they 
proceeded from the primal 
workbox but had been altered, 
adapted, improved Was it 
not a particularly offensive 
blasphemy to claim that men 
were of animal stock, belonging 
to the same family as the 
monkeys ? 


Huxley's Reply 

In 1860 Darwin’s theories 
came up for discussion at a 
meeting at Oxford of the British 
Association. Professor T. H. 
Huxley (1825-95) was there to 
uphold them ; Bishop Wilbcr- 
force led the attack, and “ in 
a light, scoffing tone, florid and 
fluent,” assured his hearers that 
“ there was nothing in the idea 
of evolution ; rock-pigeons 
were what rock-pigeons had 
always been.” Then, turning 
to his antagonist with a smiling 
insolence, he begged to know, 


was it through his ’grandfather or his 
grandmother that he claimed his descent 
from a monkey ? 

Huxley’s reply is historic. With the 
aside to a friend, “ The Lord hath 
delivered him into mine hands,” he 
proceeded : 

I asserted — and I repeat — that a man has no 
reason to be ashamed of having an ape for his 
grancIfiUhcr. If there were an ancestor whom 
I should feel shame in recalling it would rather 
be a man — a man of restless and versatile 
inicllect — who, not content with success in hr 
own sphere of activity, plunges into scieritilk 
questions with which he has no real acquaint- 
ance, only to obscure them by an aimless 
rhcloric and to distract I he attention of hi'« 
hearers from the real point at issue by eloquent 
digressions and skilled appeals to religiou*^ 
prejudice. 

That episode was the beginning of a 
bailie that raged for years and inspired 
much biller argument. A typical re- 
action at the time when those theories 
were new was that of Benjamin Disraeli. At 
Oxford in 1864 he obscured the point atVissiic 
as follows : “ What is the question now pWed 
before society with a glib assurance the most 
astounding ? The question is this : Is a man 
an ape or an angel ? 1, my lord, I am on the 

side of the angels . . 

Darwin’s Books Banned 

Very soon some of what Darwin called the 
old fogeys at Cambridge ” began to expres.s 
impartiality, always a 
sign of disintegration. 
The Muster of Trinity 
held his judgment, 
and to help his 
colleagues and pupils 
to do the same, he 
took the wise precau- 
tion of not allowing 
Mr. Darwin’s books in 
the college library.” 

The echoes of anti- 
Darwinian fury were 
long in dying away. 
In 1923 the state of 
Ohio, U.S.A., passed 
a law forbidding the 
teaching of “any 
theory that denies the 
story of the Divine 
creation of man as 
taught in the bible.” 
A teacher of biology 
at Dayton, Ohio, 
challenged this law. 
and was prosecuted 
and later fined for 
teaching the theory of 
evolution to a school- 
boy of 14, 



APOSTLE OF DARWINISM. Huxley 
was amoiie the mid-Victorian scientists 
who combined with scientihe achieve- 
ments the power to explain with complete 
lucidity . 

(PfliV/Z/wif hy John Collier, Hat. Port. Gall. 
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Shortly before Darwin's pronouncement 
Herbert Spencer (1820-1903), one of the dis- 
tinguished company of English scholars who 
never studied at a university, began to apply the 
doctrine of evolution, to the consideration of 
society as a whole. In 1860 he published the 
plan of “ System of Synthetic Philosophy,” in 
which (he principle was applied to biology, 
psychology, sociology, and ethics. Though styled 
a philosophy, this system had little to do with 
ultimate problems that make up most philoso- 
phical systems ; rather it was concerned with 
things known, with the generalisations of 
science. Philosophy as generally understood 
was dealt with in a hundred pages under the 
significant title of The Unknowable. 

Another distinguished evolutionist was Alfred 
Russel Wallace (1823-1913), who, after some 
years of naturalist exploration in the Amazon 
region and the Malay Archipelago, propounded 
a theory of natural Selection so extraordinarily 
similar to that of Darwin that the two 


collaborated in a paper on the subject for the 
Linnaean Society, 

Historians proceeded to use the key of 
evolution to turn the locks of their subject. 
Instead of being regarded as a series of in- 
dividual events, as the record of doings of such 
men as those whom Spencer contemptuously 
styled Frederick the Greedy and Napoleon the 
Treacherous, history began to be revealed as a 
never-ending process whose laws were to be 
discerned almost as clearly as those governing 
the movements of the planets across the sky. 
No longer dated from Creation Day in 4004 b.c., 
history and pre-history were realized as develop- 
ments through many millions of years. The 
more open-minded of the educated public 
quickly incorporated these revolutionary new 
conceptions into the body of generally accepted 
beliefs. To-day the principle of evolution is 
held by most people capable of forming any 
opinion on such a subject ; the method is still 
the subject of discussion — and of wonder I 


T he white man's occupation 
of parts of America was 
followed by his descent 
upon Australia and New Zealand. 

The first inhabitants of Australia, 
at an unknown period, reached 
the island continent in boats of 
bark. Successive expeditions or 
invasions passed across the 
country to its southern coasts. 

Only in the 16th century did 
European geographers begin to 
suspect the existence of this land 
mass. The Dutch made it known 
tor a certainty in the next century. 

In 1688 its shores were first 
glimpsed by an Englishman, 

William Dampicr. 

Cook’s Discoveries 
In 1770 Captain Cook's 
Endeavour dropped anchor in 
Botany Bay, and the territory was 
formally annexed to the British 
crown under the name of New South Wales. 
Cook wrote in his Journal : 

The country is woody, low and flat as far in as wc 
could see, and I believe that ihc soil is in general 
sandy ... on the sand and mudbank.s arc oysters, 
mussels, cockles, etc., which 1 believe are the chief 
support of the inhabitants, who go into shoal water 
with their little canoes and peck them out of the sand 
and mud with their hands, and sometimes roast and 
eat them in the canoe . . . The natives da not appear 
lo be numerous, neither do they seem to live in large 
bodies, but dispersed in small parties along by the 


waterside. Those I saw were about as 
tall as Europeans, of a very dark brown 
colour, but not black, nor bad they 
woolly, frizzled li.iir, but black and lank 
like ours. No sort of clothing or orna- 
ments were ever seen by any of us upon 
any one of them, or in or about any of 
their huts ; from which 1 conclude that 
they never wear any. Some that wc saw 
had their faces and bodies painted with 
a sort of while paint or pigment. 

Their homes were mean, small 
hovels, made of sticks, hark, and 
grass ; their canoes, too, were 
made of bark and held but two 
persons ; their tools were slicks 
and stones, shells and bones. 

As Cook saw them, the 
aborigines had no doubt lived 
for long ages. They moved from 
water-hole to water-hole, used 
flint-headed spears, clubs, and 
boomerangs to hunt kangaroo; 
ate birds and their eggs, fish, 
frogs, snakes ; danced with 
hungry joy when a rotting whale 
was thrown ashore by a stormy sea. cut their 
way through its blubber with their hatchets, and 
wallowed in its corpse for days, (“ There is no 
sight in the world more revolting,” wrote one 
of the early explorers, ” than to see a young and 
gracefully formed native girl stepping out of the 
carcass of a putrid whale.”) They built their 
frail shelters of twigs and bark, sufficient for a 
day ; sailed the rivers and hugged the coasts in 
their rude canoes, or on logs or rafts. 
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The White Man. in the Antipodes 



CAPTAIN COOK (1728 
79) In the course of Ills 
three famous voyages 
visited Australia, New 
Zealand, and the South 
Seas. He was murdered 
by savages in the Sandwich 
Islands. 

N, Dance, (irccnwUh Hospital 
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Century after century the lubras (native 
women) bore their children with careless case, 
stepping aside for an hour or two, then renewing 
the march with the new-born babe at breast. 
Boys became men by initiatory rite ; and girls 
were incised, kneeling between an old woman’s 
knees while their backs were scored by shell or 
flint with long, deep gashes. Men with 
fantastically painted bodies danced and mas- 
queraded at tribal corrobborees. The dead 
were buried in shallow, stone-covered graves, or 
were exposed until mummified on tree-plat- 
forms, adding a macabre touch to the landscape. 
And to-day, despite the raising on Australian 
soil of an imposing new civili7ation, the abori- 
ginal roams the arid heart of the continent much 
as his forefathers roamed before him. 

Botany Bay 

The first use of the newly annexed land was 
as a dump for rejects of British society - 
criminals by the strict code of the time, although 
many of them were guilty of crimes which to-day 
might have earned them a “ caution.” In 1787 
nine transports, escorted by two mcn-of-war, 
conveyed 828 convicts, of whom 300 were 
women, to Botany Bay, where they arrived in 
January of the following year. 

The first settlement was made on the well- 
timbered shores of Sydney Cove. Ground was 
cleared, tents were run up, huts and barracks of 
clay and thatch were erected. Governor 
Phillip read his royal commission, warned those 
who were still criminally disposed that they 
might expect no mercy if they were detected in 
fresh crimes, and sternly denounced the very 
general immorality. In conclusion, he strongly 
recommended marriage, and promised assist- 
ance to those who should enter into that state. 
During the ensuing week 14 couples were 


wedded, but some, not receiving the little 
comforts and privileges they had been led to 
expect, soon applied (without success) to be 
restored to single blessedness. 

For many years the criminal population ol 
Britain was emptied into the colony ; from 
time to time a free farmer or trader was induced 
to make the voyage. Most of the convicts were 
” assigned ” to government officials and free 
settlers as unpaid hands. The more refractorv 
were set to work making roads under military 
supervision, incorporated in the dreaded “ chain 
gangs,” whose members were fettered and 
lashed at the slightest provocation, or, worse 
still, sent to one or other of the penal settlements 
that were established in the colony. 

Few convicts ever returned to Europe ; 
their lot as assigned servants was often reason- 
ably pleasant, and after they had served their 
lime or were released on ticket-of-leavc, they 
had opportunities of advancement far beyond 
those available in the home country. Where 
nearly everyone was, or had been, a conyict, 
the fact involved no disgrace and little in- 
convenience. Some ex-convicts .carved out 
carceis bringing them incomes of ten, twenty, 
even forty thousand pounds a year. 

Wool Industry Begins 

It was not very long before New South 
Wales became more than a penal settlement 
partly populated by prostitutes and jail-birds. 
Tn 1794 John Macarthur, who had accompanied 
Captain Phillip from liigland and was given :i 
commission in the colony’s defence corps and 
200 acres at Parramatta, began to experiment 
in the rearing of sheep, and laid the foundation 
of what was to be Australia's greatest industry. 

Early in the I9lli century a gap was discovered 
in the Blue Mountains west of Sydney. A host 



SYDNEY IN 1805. Founded in 1788 by Governor Phillip as a convict settlement, Sydney was named alter 
Lord Sydney, colonial secretary at the time the territory became a British possession. Its position favoured 
its rapid expansion, and by the end of the 18th century it had a population of free settlers numbering about 
5,000. Above is a view of the southern portion of the town and the mouth of the Parramatta river as they 

appeared in 1805. 

From Perou ct tu'vrinci, “ <tux Tvrtes .4u\tru/ci ” 
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GC)LI>-RL)S1I . Ill 1851 uoUl was discovered in New South Wales, 
mid at once there began a rush of iminigrants. This picture from 
riie Illustrated London News ” of July 3, IH52, shows diggers 
at work in the forest ( reek region of Mount Alexander, Port 
Phillip, watched by two native police, nieinhers ol a corps 
established not twelve months earlier. 


of ciigcr sheep - 1 carers soon found ihe rich 
gra/ing-lancls beyond. In the 1850s the dis- 
covery of gold in Ihc rivet -beds of Victoria 
led to another lush of population and the 
founding of numerous townships, centres ol 
lawless, vigorous life. I or years Australia 
continued to receive contingents of convicts, 
until in 1867 the colonists' protests were heeded 
and the transportation of ciiminals ceased. 

Settlement of Westein Australia began in 
IS29, and within the next .'^0 years Victoria, 
South Australia, and Oiieensland were carved 
out of what was originally New wSouth Wales. 
The home govermnenl allowed the new colonies 
to draft their own constitutions. Until the end 
of the IMlh eentury each of the new stales was 
practically independent ; only growing fear of 
Japan, and the appearance in the Pacific of 
(iermany and other rival colonising powers, 
induced the stales to federate and try to become 
a nation. 

Xiinexation of ]\ew Zealand 

New Zealand, 1,200 miles south-east from 
Sydney, was discovered by the Outch navigator 
Tasman in 1642, and annexed to Britain by 
C aptain C ook in 1769. The home govcinment, 
reluctant to assume responsibility for further 
tenitory, disa\owed Cook's action ; but in 
1840 the islands were formally annexed, partly 
to prevent their appropriation by Piancc, partly 
becau x of increasing friction between the high- 
spirited natives, the Maoris, and the white 
population. Frequent wars with these natives 
during the next few decades were not wars of 
extermination such as the white man often 
waged in his colonial ventures ; for generations 
New Zealand has possessed in the Maoris a 
body of useful citizens. 

The Commonwealth of Australia was in- 
augurated in 1901. Now, more than half a 
century later, the population is about nine 


million, of whom the vast majority 
are white ; aborigines, who are 
now encouraged to maintain their 
tribal cohesion, number something 
under 80,000, and there aie a few 
thousands of C hinese, Japanese, 
Indians, and other races, together 
with half-castes. The constituent 
stales retain considerable adminis- 
trative power, but the great part 
played by the C'ommonwcalih in 
the two world wars, and the 
coming of air Irallic, have com- 
bined to lessen the differences of 
mleiesi between them, and 
between the elements within each 
stale (nine-tenths of Austialians 
live in cities, but there are sheep- 
I’arms the si/^e of small Ijiglish 
counties). 

Basing their claim to keep Austialia “ white " 
on the fact that Asian peoples look no interest 
in the island continent until Turopeans had 


•^ 7 ? 



GOVKRNOK IJAVKY’S PR(3( LAMATION to 
the aborigines of Tasmania in 1816 gave the natives 
a pictorial statement of the policy of friendship 
that he intended to institute between blacks and 
whiles, based on equal justice to both races. 

trom pilhe, “ Gteater Hrnain," JSfiH 
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found Its harbours and begun to develop its was that recorded by Captain Cook as given 
grpt resources, the Australians mean to main- to the throwing-stick with which the aboriginal 
tain their western civilization at its high increased his power to hurl a spear. Right 
standard — the south-eastern and eastern coastal across the continent, at Monte Bello Island 
country has been described as “ 3,000 miles of not far from the North West Cape, the first 
suburbia in the sun ” — and even the vast British atomic bomb was exploded in 1952, 
central semi-desert and empty north-western and the first British hydrogen bomb in 1956. 
coastline have lately been put to use. Inland Australia and New Zealand are British 
from Adelaide the rockct-range of Woomera communities whose loyalty to the Crown, to 
is the Icsting-ground for joint British and their partners in the Commonwealth of 
Australian work in one essential scientific Nations, and to democratic ideals has been 
tlcvelopmcnt ol'the age ; the name “ woomera proven lime and again. 

LESSON 25 

Black and White in Africa 


I N Victorian days a British name for Africa 
was the “ Dark Continent,” because much 
of the interior was a geographical mystery. 
To-day there are still areas of a darkness chiefly 
political ; Africa is the scene of a great diversity 
of social systems and of a number of different 
‘ experiments in the relations of white and 
coloured peoples. 

What is probably the earliest discernible 
civilization grew up in the Nile valley ; and no 
matter what concepts the pyramids were meant 
to express, they now chiefly exhibit a gesture 
of iron autocracy and the antiquity of the 
institution of slavery. The temples, tombs, 
and monuments of the dynastic centuries present 
even in ruin a formidable reminder of ancient 
power and magnificence. Aside from Hgypt 
and the other Mediterranean lands, the chief 
monumental remains of early African civiliza- 
tion are the groups of stone strongholds, often 
supposed to be of Bantu origin, at Great 
Zimbabwe in Southern Rhodesia ; the date of 
their building is variously assigned between the 
3rd and 10th centuries /v.n. 

The Hgyptian was for many centuries the only 
considerable African civilization. Circum- 
scribed by desert and sea, it exhibited long 
phases of expansion and decline, and survived 
degrees of conquest by Hyksos, Persians, 
Macedonian-Cireeks, Romans, and Saracens. 
Extinguished as a world power, the country was 
later controlled by Turks, F^rench, and British, 
becoming an independent Muslim kingdom in 
1922 and in 1953 a republic. 

Ethiopian IJfe 

Next most ancient is the Ethiopian or 
Abyssinian dominion at the other end of the 
Red Sea ; traditionally the kingdom of Sheba 
whose queen visited King Solomon, it became 
Christian in the 4th century. Long surrounded 
by Muslim peoples, the country was dimly 
apprehended by medieval Europe as the largely 
fanciful kingdom of Prestcr John. Conquered 
by Italian bombs and poison gas in 1935 (a 
historic revenge for the defeat of an Italian 


expedition in 1896), but never entirely occupied, 
the country was liberated jn 1941. The em- 
peror, Haile Selassie, set himself to modernise 
various aspects of Fithiopian life without inter- 
fering too much with the agricultural and tribal 
economy of a population of mixed African 
races and religion chiefly Christian and Muslim 
I'he other countries of the north coast oi' 
Africa were first civilized from across the 
Mediterranean. Behind the urban and agri- 
cultural coastal belt, with its immemorial 
mingling of races, stretches the desert with iis 
oases, supporting a smalLpopulation of Berber 
tribes - Mediterranean types, somclimes blond 
- -mixed with Arabs. Some arc nomads ; 
some live in mountain caves or pit dwellings. 

Independence Regained 

Libya, an independent African kingdom since 
1951, was for some years an Italian colony, and 
its Europeans are mostly Italians, the Muslim 
natives being one-third Negroes ; there arc also 
many Jews. Rums of Greek and Roman 
colonial cities atlesl the importance of the 
fertile coastal areas until ihe Muslim invasion 
FOuring a long period of nominal furkish nik 
the town of Tripoli became a nest of pirates, 
who.se depredation drew upon it, about I80(i, 
United States naval bombardments. 

Tunisia, a French protectorate from 1881 to 
1956 and now an independent republic, I^ 
the country once ruled by the great city of 
Carthage, after whose Eill it was rc-colonised 
by the Romans, and conquered by Vandals and 
Byzantine Greeks before being overrun by the 
Muslim advance, Algeria is a department ol 
France. Morocco, under its sultan, mv- 
another country to regain its independence in 
1956. Ft was divided for most of the 20lh 
century into three zones — French, Spanish, and 
International — though retaining nominal in 
dependence. In all these countries, as in Egypi 
the dominant force of the 1950s was not m' 
much a spirit of nationalism as one m 
” Africanism ” seeking freedom from Europetm 
control or even European association. 
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The vast Sahara Desert includes the hinter- 
lands of most of the settled countries from the 
Atlantic to ihc Nile ; this is not a consistently 
sandy waste, but the dried-up wreck of a once 
fertile region. The sandy areas enclose many 
stony tracts and salt deposits. Fertile oases 
allow caravan routes to be maintained, and 
parts of the region, especially north of the 
Niger, can sustain herds of cattle. There is a 
small nomad population. Much of the Sahara 
is under French control, and districts formerly 
regarded as sterile are being increasingly culti- 
vated. Extensive surveys, and developments 
of air routes, arc steadily reducing the in- 
tractable areas and nature of the wilderness. 

At the eastern margin of the Sahara the area 
established in 1899 as the Anglo-Fgyptian Sudan 
has emerged into nationhood. I'hc first all- 
Sudanese government was formed in 1954 ; 
“ Sudanisation " of the administration was 
complete by the end of that year. Like almost 
every other country in the African continent, 
the Sudan is a composite area ; much of its 
population is scmi-nomadic, Muslim in the 
north and pagan in the south. 

T he other side of the desert occupies the 
western bulge of the continent, the coastline of 
which was the first part to be explored by the 
I5rh century Portuguese. The early names of 
the coastlands reveal the motives of those haidy 
voyagers : on the Gram Coast (the “ gram " was 
a kind of peppci ), the Ivory Coast, the Gold 
Coast, the Slave Coast, the Negroes (irst felt the 
full impact of the white man's power. 

Negro Republic of Liberia 

On what was the Grain C oast lies now Ihc 
independent Negro republic of Liberia, estab- 
lished in 1847 by the efforts of American 
philanthropic societies to make a country for 
freed slaves — a high-minded, if tardy, gesture of 
acknowledgement of the shocking history of 
those coasts in the intervening centuries. The 
American-Liberian clement naturally almost 
monopolises the administration ; together with 
the civilized and more or less Christian coast 
tribes, it numbers less than a tenth of the popu- 
lation. which includes both Muslims and 
pagans. Development of the country’s re- 
sources, such as rubber, is mostly in the hands 
of American companies. 

Before the Europeans arrived there, this part 
of Africa — the broad belt of grassland and 
scrub called the Western Sudan, where a 
diversity of peoples were united by Muslim 
faith and the rule of conquering Moors -was 
held by cattle and sheep herders, its market 
towns the home of craftsmen in gold and ivory 
and leather, and the southern terminal of 
Saharan caravans. In 1324 the emperor of a 
country on the middle Niger made a pilgrimage 
to Mecca with 80 camels loaded with gold. In 


the south-east of Nigeria the 16th century 
^nin culture produced magnificent bronzes and 
ivories ; but these civilizations collapsed before 
or when the slave traders moved in — Europeans 
from the sea, Arabs from the north and east. 
On the east coast, Roman coins and Chinese 
porcelain have been found as far south as 
Zanzibar. There again, Muslim states were 
established in medieval times. 

In this way the rest of the world began to 

develop ’’ Negro Africa. The Negro peoples 
occupied the whole of the more open equatorial 
and sub-cquatorial territory, living in populous 
villages and towns, wearing aprons of skins oi 
cotton, loin-cloths of bark, and fibre skirts. 
They chipped and filed their teeth, distorted 
their lips and cars with wood and metal plugs, 
pierced their noses, painted and tattooed and 
.scarred their bodies. They hunted antelope 
and elephant, speared and netted fish, raised 
goals anti fowls, cultivated patches of corn with 
digging-stick and hoe. 

Witchcraft 

Their religious beliefs were and are a tangle 
of magic and taboos, putting them in the 
shadow of priests and witch-doctors, whose 
powers of suggestion and healing arc sometimes 
remarkable, hut whose interest it often is to 
maintain among their tribes an ignorance pro- 
fitable to themselves. Witchcraft (in Western 
Africa famous as “ juju ”) can still be oppressive 
and deadly, and ritual murders are not unknown. 
A characteristic of many parts of Equatorial 
Africa is communication by drum-signals. 

Besides the Negroes, pygmy tribes inhabit the 
central jungles of Africa, such as those of the 
Belgian Congo. Much farther to the south the 
bushmen, yellow-skinned hunters, ignorant of 
agriculture, roamed the country of the Kalahari 
desert. There, too, were the nomad Hotten- 
tots, also great hunters, whose women were 
sometimes so enormously corpulent and heavy* 
butiocked as to recall the Cro-Magnon statuettes, 
f'rom the Zambezi to the south of the continent 
the Bantu and Kalfir tribes, of which the finest 
physical specimens were the Zulus, possessed 
the best of the grazing lands and lived in settled 
kraals amid crops tended by their women. 

I hc Slave Trade 

Central African Negroes sutfered most from 
the slave trade. The Portuguese began the 
capture of natives for shipment to the New 
World ; the English were quick to follow their 
example. Sir John Hawkins, of Armada fame, 
was the first Englishman to run a human cargo 
to the American plantations ; that was in 1562. 
Two years later he fitted out a larger expedition, 
and was so successful that on his return he was 
knighted by the queen (a shareholder in the 
venture), and took for his crest, appropriately 
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FRKfJNC; tHK Sl.WES. In 18.13 a bill 
providinu for IIk* emuncipalion of llu* sla>cs in 
lfu‘ Hrilisli colonics mis passed into la>\. Sla\cTy 
was to cease on Anuiisl I, 1834. I his picture 
expresses the jiibiladon of the liheraled Neyroes. 

1 Kun M(i<iiirn. " H Judies^" lSi3 

cnOLigli, a manacled Ncyro. On this second 
occasion his llagship was the .Icsiis ; probably 
no one saw anything ironical in this. 

Between 1680 and 1700 the linylish raiders 
stole from Africa about 300,000 Nc^^roes : the 
insist profitable period came after 1713, m uhich 
year Spam was compelled by treaty to grant to 
Britain the sole right of supplying slaves to the 
Spanish colonies for 30 years. The clause 
covering this contiact was one of the few 
provisions received in England with general 
satisfaction ; a special Ic Ucum, composed by 
Handel, was sung in the churches in honour of 
a treaty so promising to business-men. It was 
stipulated that 4,800 Negroes should be im- 
ported into Spanish America e\ery year ; the 
British government protected the monopoly 
until 1750, when Spam paid £100,000 for its 
abandonment. 

Every year thousands of slaves were sold to 
the British colonists in the West Indies and 
North America. It has been estimated that 
during the century ending in 1776 no less than 
three million Negroes were imported by the 
English alone into the English, Spanish, and 
ETench colonics. To that tigurc must be added 
at least a quarter of a million who died during 
the Atlantic passage. 


The infamous Barbary corsairs (Berbers, 
Moors, and a scum of renegade Europeans) 
were pirates first and slavers incidentally, 
usually holding their captives to ransom, but 
from the 15th *to the 1 8th century they added a 
grim complication to relations between Europe 
and Africa. 

In Britain the public conscience was even- 
tually SLifliciently aroused to secure abolition 
first of the slave trade ( 1807) and then of slavery 
in British dominions (1833). E'or another thirty 
years slavery continued in the United States, to 
be ended there by one of the bloodiest civil wars 
in history. Meanwhile the Sudan remained as 
a reservoir of slaves for the Turkish, Egyptian, 
and Persian markets ; the Arab slavers con- 
tinued to ravage that side of the continent, 
checked by such efforts as those of (icncral 
Ciordon on behalf of the fjgyptian government 
in the 1870s, but not virtually abolished until 
the partition of Africa between the Eurof^an 
powers at the end of the century. , 

Fantastic Tyranny 

There was plenty of fantastic tyranny of black 
rulers over black peoples. When the British 
naval authorities turned to suppression of the 
slave trade, such native kirgs as those of 
Dahomey, the Slave Coast country pui excel- 
lence, had become immensely rich by organizing 
big slave-hunts themselves. And in the far 
south, about 1 800, Chaka thinned the prosperous 
cattle-herding tubes from the (.'ape to the 
Eimpopo m a scries of wars of extermination 
in w^hich he seemed as caicless of the lives of his 
own warriois as of those of the enemy, 

'fhe Malabclc people owed its origin to one 
of Chaka’s armies which failed ro attain its 
objective. The general, Moselikatse, pointed 
out to his men that if they returned to Zuliilaiul 
he and they would all be killed. They agreed 
with him that it would be more sensible to com- 
mandeer new wives from the surrounding tribes 
and make a home wliere they were, near (he 
Zambezi. Under C/haka's successors the Zulus 
encountered the C ape Dutch. 

British Explorers 

During the l^^th century British explorers 
Mungo Park, Speke, Cirant, Burton, Eivmg- 
slone, Stanley (who was born in Wales, became 
an American, and recovered British nationality) 
— traversed the contincxit. and discovered or 
rediscovered the course of the Niger, the sources 
of the Nile, the great lakes, and the Congo basin. 
Livingstone did more than any other man to 
alter The I.uropean attitude to Africa and its 
peoples. 

When Livingstone had been out of touch 
with civilization for some years, Stanley was 
sent to find him ; after Livingstone’s death, 
Stanley became in a sense his successor as an 
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interpreter of African alTairs. being employed 
by Leopold II, King of the Belgians, to help 
found the Congo Free State, which was later 
the scene of heavy fighting to break the power 
of the Arab slave-traders, and of considerable 
misgovernment while it remained the king's 
private property. In 1908 the territory was 
handed over to Belgium, and became the 
Belgian Congo ; this happened at the end of 
the European scramble for territory which left 
the few African-governed countries alreadv 
mentioned almost as anomalies among British, 
French, Portuguese, Italian, Spanish, and 
Cierman colonics and dependencies. 

Lugard's Great Work 

After the First World War, Cierman colonics 
disappeared from the map of Africa. Britain 
remained the leading colonial power (much of 
the vast French Saharan icrritoi ics being almost 
uninhabitable desert), 'fhe position there was 
that British possessions were divisible in foiii 
groups West Africa, i,e. Nigeria and the west 
coast colonies, adnimistcrcd mainly by “ in- 
direct rule ” ; t ast Africa, w here policy relating 
to the natives ditfered between slate and state ; 
the Rhodesias ; and South Afiica, a self- 
governing dominion with a policy based on 
denial of the equality of races. 

The dislocating shock of the intrusion of 
modern Furopc into tribal Central Africa was 
softened, so far as Nigeria was concerned, by 
the action cd’ one of the greatest British colonial 
admmistratois, laigard, who at the end of the 
I9ih century explored the country, fought 
Arab slavers, and brougfit under control the 
Muslim emirs in their castellated palaces of led 
mud. His indirect rule (involving a handful of 
British ollicials who supervised African tribal 


institutions and gradually cut away from them 
the old cruelties and corruption) was probably 
too political, ignoring the economic forces 
which two world wars and the tempest of new 
scientific and sociological ideas combined to let 
loose, upsetting the time factor necessary for 
full development of national, as additional to 
tribal, consciousness. 

Nevertheless Fugard's great work established 
good faith and confidence w^hcre there had been 
little but exploitation and bitterness, and on that 
side of Africa racial problems have not been 
much complicated by multi-racial populations. 
A native intelligentsia grew up, educated by or 
among Europeans. The university college of 
Ibadan has a special link with the University of 
London. Native local government has taken 
shape mcicasmgly like the shape of their 
Fnglish model In 1954 the three regions of the 
colony were iimicd as the Federation of Nigeria, 
with a governor-general and an elected house of 
representatives. 

Goniplicalcd Labour Conditions 

At the other end of the scale of relations 
between the black and white peoples is the 
Union ol‘ South Africa Settlement of the far 
south began m the early 17th century, when 
Fable Bay w'as found a convenient harbour on 
the route to and from India The Portuguese 
made no settlement, but the F’nglish and Dutch, 
and at one time the liench, occupied ‘‘the 
Cape” in turn until ISOb, when Biitam estab- 
lished her rule over the colony. Then only half 
the si/e it later attained, this colony held a few 
thousand each of Europeans, African and Malay 
slaves, and Hottentots, with a few Bantu on the 
easlwaid side. The British ollicials called the 
colonists ” the Dutch ” ; actually they were a 
mixture of Dutch, Flemings, and West 
Germans, with a leaven of Huguenots. 
Fhe slave-owning ment.ility was 
strong from the beginning, and the 
various peoples, including the small 
Bushmen on the edges of the settled 
areas, inevitably produced a very 
mised breed, half of whom were free 
and the other half slaves the “Cape 
Colonial folk ” who from the outset 
complicated labour conditions in 
white ” South Africa. 

The Boer (i.e. mostly Dutch) 
farmers who formed the inland fringe 
of w'hrtes regarded themselves as 
Christian men destined to possess the 
land and rule the heathen with the 
sort of heavenly sanction accoi'ded to 
the Children of Israel in the Old 
Testament. Not always amenable 
to control by the Dutch Cape 
Company itself, they resented and 
sometimes resisted increasing British 



KAFFIR WARRIORS ON THE MARCH. As soon as thv 
white colonists began to penetrate beyond the eouslul fringe 
in South Africa they came int*» coriHict with the KaHir tribes, 
and between 1809 and 1877 there were numerous wars. 

FrQin Samuel Dnnlell. “ African Scenery,'* 1804 


2190 Social History 


“interference'' with their way of life, especially 
their treatment of the coloured people both 
before and after the abolition of slavery. 

With the warlike Bantu people ahead, and 
British oflicialdom and missionary activity on 
their seaward side, many of the discontented 
Boer farmers finally undertook the Great Trek 
which began in 1835, fighting, both Zulus and 
Matabele and founding new Boer states across 
the Orange River and the Vaal. 

The Cape C\^lony was granted its own parlia- 
ment in 1854. The very uneven advance of 
British expansionist policy (which in 1868 
brought under the British crown the district of 
Basutoland, still part of the largest area set 
apart for the Bantu to develop along their own 
lines (according to the segregations policy of the 
present Union of South Africa) resulted in 
annexation of the Transvaal in 1877, the short 
Zulu war of 1879, the grant of independence to 
the Transvaal in 1881, and the increasing 
political tangles (involving development con- 
cessions, plans for railways, and the importance 
of Dclagoa Bay, the harbour in Portuguese Hast 
Africa), which came to a head with the opening in 
1886 of the gold-mining area of the Witwaters- 
rand round Johannesburg. 

The South African War 

A measure of scir-govcrnmcnt was granted 
to the Cape Colony in 1872. Cecil Rhodes, 
dreaming of a Cape-to-Cairo railway through 
territories to be united in a big British customs 
union, founded the British South Africa Com- 
pany ill 1889, took steps to vSccurc the province 
now named Rhodesia, and became premier 
of the Cape Colony in 1890. Paul Kruger, 
president of the Transvaal Republic, found his 
country both enriched and politically em- 
barrassed by the cosmopolitan crowd of 
“ Uitlandcrs,” or foreigners, flocking to the 
goldfields ; denied the franchise, they were 
expected to rise in arms, and the ill-advised 
and disastrous Jameson Raid (1895) represented 
an attempt by Rhodes to harness the Uitlander 
movement to his own schemes. 

Great Britain asserted that her suzerainty 
over the Transvaal had never been cancelled, 
and claimed the right to compel reform {e.g. 
of the franchise) in the republic ; the result 
was the South African war of 1899-1902. 
When the defeated Boers were granted self 
government by the British Liberal administra- 
tion of 1906, the Boer generals Botha and 
Smuts led their Afrikaner followers to co- 
operate with their late enemies. In 1910 the 
Union of South Africa came into being. From 
1914 to 1919 the Union, at cost of a serious 
rebellion in the two ex-rcpublics, supported 
the British Empire in the First World War. 
In 1934 the Union parliament became a 
“ sovereign legislative body ” without whose 


specific act no future British legislation could 
be extended to South Africa. In the Second 
World War the Union took part against Ger- 
many and Italy, although a powerful party 
would have preferred neutrality. 

Against the background of these events the 
social life of South Africa became shaped into 
a spectacle of unyielding domination of white 
people over the coloured. In many respects 
Africans are subject to a separate administrative 
organization under the department of native 
affairs. Special courts administer native law. 
Certain areas arc reserves in which no non- 
African can hold land. Many laws of the 
Union discriminate between different groups 
of the population 

Living Standards 

In the Union the standards of life of the 
African community as a whole are relatively 
higher than those of its neighbours, but ini the 
“ shanty suburbs of Johannesburg uprooted 
and detribaliscd labourers live in conditions 
of squalor probably exceeding that of the wofsl 
of the English towns in the industrial revohuidn. 
African standards depend entirely on the pari 
played by Africans in the industrial, economic, 
and domestic life of bAiropcans. The African 
needs the Luropean, as the European needs 
him, and both generally know that extreme 
believers in scgiegation cannot hope to drive 
all Africans into separate native stales or 
leservalions ; these areas already contain as 
many inhabitants as they can support. 

In industiial life the Africans are every year 
increasing their recruitment to the ranks of 
semi-skilled labourers ; but many occupations 
are closed to them, partly at least because they 
arc supposed to be (as a rule) incapable of 
acquiring certain skills and habits of mind 
and standards of behaviour. 

Multi-racial Societies 

The white minority is afraid of three main 
possibilities : first, that of losing its identity 
by intermarriage ; second, that of African oi 
coloured competition for work, land, and 
markets ; last, that of an electoral system 
which would give the non-Europeans a political 
majority. White control of government is 
therefore regarded as vital. Other races are 
excluded from political and economic oppor- 
tunity, and will probably continue to be so 
excluded until the growing power of African 
trade unions can be brought to bear against 
the colour bar and the movement towards 
apartheid or segregation. 

In the multi-racial societies of the Central 
African Federation, and in Kenya, some of the 
whites have been governing themselves and the 
other races for years ; the white Southern 
Rhodesians had in fact brought peace to a country 
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long ravaged by inter-tribal wars, saving the 
Mashonas from yearly attack by the Matabele. 
White Rhodesians and Kenyans have tried to 
perpetuate white supremacy, often by means 
similar to those used in the southern Union. 
In the Northern Rhodesian copper belt the 
African, excluded from skilled or semi-skilled 
work, detribalJsed but unready for orderly 
urban life, has sometimes turned to strikes and 
riots, while in Kenya the Mau Mau warfare 
arose partly from exclusion of non- white races 
from the White Highlands. 

North of the Zambezi there is no statutory 
colour bar, and the African*s path of consti- 
tutional progress is kept open ; but its advance 
is conditioned not only by white opposition but 
also by apathy, misunderstanding, and tribal 


fanaticism among me coloured peoples, which 
can only slowly be counteracted. 

Given the chance, some Africans are highly 
educable, can enter fully into Western culture, 
can organize and command and administer, 
and can in fact do anything their white col- 
leagues can do. But thousands of years of 
static cultural life, without stimulus from their 
environment (of which the humid heat discour- 
aged energetic action), has made many Africans 
highly resistant to change. Between these two 
extremes is a vast African population at many 
different stages of tribal cohesion, of cultural 
and economic development, of racial conscious- 
ness, and of dependence on and resentment 
against their white administrators, teachers, 
employers, and exploiters. 


I.ESSON 26 

Westernisation of the East 


1 NDiisrRi\usM and i(s accompanying political 
upheaval have begun to rock the founda- 
tions of life in Asia. Every part of the 
continent from Sinai to Kamchatka, from the 
North-Hasl Cape to Ceylon and Singapore, is 
full of change imposed from above, or ferment- 
ing among the teeming millions of whom it 
has been said that they will never know an 
end of misery until they learn to stop teeming. 
Asia covers a third of the land suiface of the 
earth, and holds two-thirds of its population. 

Across the immense northern plains nomad 
tribes wandered, among them the Tartars, who 
formerly gave their name to the whole territory 
between the Dnieper and the Yellow Sea. 
Some of the.se people arc still nomadic, although 
the settlement and development of Siberia as 
an industrial region is an outstanding achieve- 
ment of the 2()th century. The name of Tariary 
survives in the “ Tatar ” Autonomous Republic 
(a member of the Russian Socialist Federal 
Soviet Republic), the area in which the Volga 
makes its great turn of direction from eastward 
to southward. 

History and social life in Asia more than in 
any other continent have turned in the past 
on the clash of nomadic and agricultural 
peoples. Geographical changes, such as those 
which covered the Tarim Basin with westward- 
driven sand-dunes, have also played a part. 
Separated by mountains, deserts, or jungles, 
important civilizations grew up and perished, 
or persisted with little intercommunication until 
the days of steamship, railway, telegraph, 
motor vehicle, and aeroplane. 

Occasionally a conquerer such as Attila or 
Tamerlane raged across the continent, his 
empire collapsing when he died. Jenghi/ Khan 


founded a dynasty which lasted a century, at 
one time loosely stitching together an area 
including south Russia, north India, and north 
China. One of his grandsons, Kublai Khan, 
the first Mongol emperor of (?hina, failed to 
receive information he wanted from the pope, 
and so made Buddhism his state religion. 
Another, Hulaku, destroyed the dynasty of the 
Assassins, deposed the caliph of Bagdad, and 
ruled F^ersia, Armenia, most of Asia Minor, 
Syria, and Mesopotamia. 

The Great Living Religions 

Elaborate urban cultures arose, with litera- 
tures and arts and crafts fertilized by such 
influences as that of Alexander’s conquests, or 
constricted by such religious prohibitions as 
that laid by Mahomet upon representations of 
living creatures. All the great living religions 
originated in Asia. Christianity still exists in 
the ancient churches of Armenia and Georgia 
and in the Greek Orthodox form surviving in 
Russian territories. Islam flourishes from end 
to end of the continent, especially in the southern 
half of it. For the first lime in 19 centuries 
the Hebrew religion has a physical home pos- 
sessed by its believers ; (he state of Israel which 
emerged after the Second World War has drawn 
to itself descendants of Jews who have kept 
their faith and national spirit in every part of 
the world. 

Buddhism, next oldest to Judaism, is dominant 
in Thibet, and shares with other religions 
the spiritual loyalties of the Himalayan states, 
Mongolia, Siberia, Manchuria, China, Korea, 
Japan, Burma, Siam, Indo-China, Ceylon, and 
parts of the East Indies. Hinduism, the main 
icligion of India, contain.s a number of elements 
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INDIA’S HOLIEST RIVER. Hundreds of ihousaiids 
of people every year bathe in and drink the waters of 
the CfUiiues at Benares (as seen in this photo), helievins 
that in this way they will become purified of their sins, 
flunian ashes and corpses are also fre(|uently consigned 
to the holy stream. 

ranging !rom profound philosophy to simple 
worship of idols or symbols ; a mulliplicily of 
painted and tallot>cd marks arc worn to difl'ei- 
eiiliale between the various sects. In China, 
C'onfucianism (which includes ancestor-worship) 
and Taoism, both originally philosophic systems 
rat+\er than religions rn a Western sense of the 
word, flourish together with Buddhism, which 
also co-exists and to some extent mixes with 
the Shinto religion of Japan. Beside *«lhese 
arc numerous pagan suivivals such as the 
shamanism, or spiril-conirol, of central and 
northern Asia, and the animism of primitive 
communities in India and the south-east. 

The Caste System 

I ach of these religions reflects, and is re/leclcd 
in, a different social life. Perhaps the most 
striking interaction of peoples and religion in 
the world is that apparent in the caste .system 
which still — unoiriciaily— persists in India. There 
are probably about 3,000 castes, some deriving 
from tribal or racial elements, some occupational 
(perhaps originally guilds of craftsmen), others 
territorial or religious ; conquest, colour bar, 
and the absorptive power of a static civilization 
based on a parochial economy, resulted in this 
very complex and lemai kably “ co-existent 


form of society. Members of each individual 
caste must eat, drink, or marry only within 
its own limits ; and no member can move 
out of the caste into which he is born, 
although a whole caste may by accumulation 
of wealth or increase of education succeed 
in gaining recognition as of higher social 
standing than formerly. Beyond the main 
system arc the “ scheduled ” castes — the 
depressed classes formerly called untouch- 
ables. Untouchabiliiy was not inhei'ent in 
the caste system, but incidental to certain 
indispensable occupations ; beliefs about 
defilement and the sanctity of cattle were 
lai'gely responsible for it. Sometimes the 
scheduled classes may not enter temples, 
use wells, ride horses, or cal ghee (clarified 
butter). Ihe sacrilice of cattle, anathema 
to the Hindu and a pious act to the 
Muslim, IS perhaps an even more serious 
division between the two great rcligjions 
of the Indian sub-continent than \thc 
theoretical Muslim belief that all men \arc 
equal in the sight of God, which itself 
challenges the whole concept of caste. 
Muslim conquests were never able to 
overturn the Hindu slriiclure of society in 
the sub-continent of India as a whole, 
although they added tc^ Hood and famine 
and pestilence the deliberate devastation 
of ferule provinces and the complications 
of civil war. 

Gradually the liadmg ventures of Euro- 
peans led them to possession and expansion 
of territory. Wars between French and British 
companies in India afl'ected policy m Paris and 
London, and cvenlually the British government 
look a hand in ruling parts of the sub-conlinciil 
and establishing political contiol over nominally 
independent princes. After the Mutiny of 1.S57 
the government of India was transfeiied from 
the r.ast India Company to the Crown. At 
the time when this happened India was in 
Macaulay’s words a decomposed society.” 
Professor Lilian Knowles in her Economic 
Development of the Ova seas Empire, states that : 

llic British took over India in a sidle oT economiL 
nakedness, there were no mclalled roads, docks, 
harbours, canals, hospitals, schools, colleges, prinling 
presses, or olhci rcciuircmcnls of civilized lilc, and 
neiihcr Ihe disposition nor the means on the pari of 
Ihc populalion lo proviile llicm The canals had 
dried up and enormous ateas of land wcie sheer waste 

British Government in India 

Hence the government had lo play the part of 
.special providence to millions of almost helpless 
folk : public works were instituted ; missions, 
schools, and liospilals were introduced ; civil 
war was prohibited, and the hand of the 
oppressor stayed ; new seeds and methods were 
introduced to the agricultuiisl ; canals were 
cut, rivers dammed, reservoirs created ; villages 
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grew into big towns, centres of manufacturing 
industry. The cotton goods of Lancashire 
clothed the sub-continent until the Indians 
began to manufacture their own dress. A 
general system of law brought security and 
justice to men who before had had little 
acquaintance with either. Something was done 
to remedy the social evils bound up with 
Hinduism. Suttee was abolished. Still there 
remain formidable obstacles to progress, such 
as illiteracy. But many Indian women are now 
highly educated, and world tribute was paid to 
them when in 1953 Mrs. Pandit, leader of the 
Arab-Asian block in the general assembly of 
the United Nations, was chosen as the year’s 
president of that assembly. 

As yet, economic and political improvements 
have made very little alteration in the lives of 
the great majority. Human fecundity has 
defeated the skill of the administrators, the 
inventiveness of the engineers. Millions of 
acres have been reclaimed and are now covered 
with crops, thousands of miles of irrigation 
canals have brought water to the desert ; the 
result has been not so much an increase in 
material well-being, as an enormous addition 
to the population. 

India and Pakistan 

In 1947 the .structure of British government in 
India came to an end. The territories ad- 
ministered by It became two separate countries, 
India and Pakistan, both retaining membership 
of the Commonwealth of Nations, even after 
both had reconstructed themselves as republics 
(in 1950 and 1956 respectively). The formation 
of the new Muslim slate of Pakistan was 


attended by the two-way flight of refugees, by 
violence and massacre on both sides, and by 
frontier disputes still continuing in 1956 between 
the two countries, notably the problem as to 
which of them the province of Kashmir should 
be attached. In 1951 the first Indian general 
election introduced an enormous electorate — 
176 million voters — to the use of the ballot 
paper in 200,000 polling booths. The composite 
Indian and Pakistani worlds of princes, land- 
lords, industrialists, money-lenders, priests, 
lawyers, civil .servants, teachers, railway officials 
and operatives, craftsmen, and factory workers 
on the one hand, and small farmers and tribal 
village communities on the other, remain 
massive entities likely to grow in their own 
ways and to avoid both Western and Mu.scovite 
patterns of life. 

Trade with China 

A century after India had been brought into 
the sphere of Western influence the British 
cotton and other manufacturers found a new 
market in China. But China was not another 
India. The discreditable opium traffic — which 
proved so profitable to the British East India 
Company and so disastrous to the Chinese 
people, who.se government tried to prevent it — 
led to the '' Opium War,‘' which in 1841 resulted 
in the cession of Hong Kong and the opening 
of other ports to British trade ; but during sub- 
sequent decades the European powers made 
few territorial gains in China. Western capital 
slowly worked its way into the country, but 
the government of the Manchu emperors was 
strong enough to maintain Chinese territory 
almost intact. British public opinion gradually 



LLOYD BARRAGE, SUKKUR, Irrigation schemes constitute one of BritainS greate.st gifts to India. 
This photograph shows the Sukkur barrage, opened in 1932 by the viceroy, Lord Wlliingdon, which harnesses 
the waters of the Indus and makes possible the irrigation of 5,000,000 acres. The total width of waterway is 
nearly a mile, and the barrage can pass a flood of 1,500,000 cubic feet of water a second. 

Courtesy of Messrs. lian\omes A Rdpier 
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reduced Ihe opium traffic, and the Hong Kong 
opium dens were closed in 1908. 

In 1911 the Manchus were deposed. Sun Yal 
Sen and his fellow republicans, educated for the 
most part at European or American universities, 
were nationalist in sentiment and practice. 
The Chinese republic, launched with high hopes, 
soon became the prey of scheming politicians 
and ambitious generals ; for years Chinese 
history was little but a record of campaigns 
between rival war-lords, entailing devastation, 
tyranny, and untold misery among the peasants. 
When the country had been split into several 
more or less separate slates, the Japanese seized 
their opportunity and appropriated Manchuria, 
converting it into the state of Manchukuo. 

Turmoil in China 

A few years later, in 1937, the Japanese em- 
barked upon occupation and exploitation of the 
Chinese central territory. Under the leadership 
ol Chiang Kai-Shek, the Chinese fought back. 
By 1947 the 20th-century nemesis of misrule 
had fallen upon China. Nothing could appear 
worse than what was actually happening. Com- 
munism offered a change, with some kind of 
order in it, and endless promises of improve- 
ment. The central government steadily lost 
authority, Chiang Kai-shek being at one time a 
prisoner of the Communists. The division of 
power on the Chinese side impeded the war 
against Japan, and was intensified after the 
defeat of Japan in 1945. During 1949 the com- 
munists gamed control of the Chinese mainland, 
their government under Mao Ise-tung being 
recognized by most other countries ; the 
U.S.A. was the outstanding exception. A so- 
called nationalist delegation (Chiang’s sup- 
porters) continued to “ represent ” China in the 
United Nations organization, although Chiang 
and his ageing army occupied only the island 
of Formosa, where they would have been 
attacked except that the U.S.A. navy was 
pledged to prevent invasion from the continent. 

By 1954 the country was the most populous 
in the world, 583 million inhabitants out of a 
world total of 2,652 million. Relations between 
China and Russia remained obscure ; a guarded 
cordiality seemed to exist, the brand of com- 
munism that suited one giant not necessarily 
appealing altogether to the other. 

China is developing many industries — includ- 
ing textiles, mining, metal-working, extraction 
of oil and petroleum. Vast waste areas, many 
of them mountainous, arc available for afforesta- 
tion and cultivation, so that the Asian birth-rate 
is not so alarming in China as elsewhere. The 
constitution of the Peoples' Republic of China 
refers to ownership of the means of production 
as divided between the state, the co-operatives, 
individual working people, and capitalists. 
The skilful Chinese peasant (whose intensive 


methods have been described as gardening 
rather than agriculture) remains the essential 
element in his country’s civilization. 

Japanese in Aggression 

The social historian can be excused consider*^ 
able pessimism when confronted with the 
spectacle of Japan, the country whose ruling 
classes telescoped into a century the process of 
industrial, economic, and military modernisa- 
tion which elsewhere occupied some 500 years. 
When the Japanese " got away with ” their 
Chinese " incident" (it was not at first called 
a war), the German Nazis and Italian Fascists 
were immensely encouraged to flout civilized 
world opinion. The merciless logic of Japanese 
policy, the fearful atrocities and lying into which 
It led a tough, superstitious, emotional, and 
ovci -disciplined people, brought upon them the 
first atomic bombs— the logical successors of 
stone axe, sword, arquebus, and howitzer, but 
so much more destructive that their use probably 
induced more sense of guilt in Japan’s con- 
querors than the Japanese felt for all then 
treachery, during the preceding eight years. 

It was the Americans who in 1853 compelled 
the opening of Japanese ports to trade. In 1871 
the feudal organization of the country was 
abolished From the first days of westernisa- 
tion and technological advance, the lulers of 
.lapan also set about territorial expansion. In 
1 894 victory over the Chinese secured possession 
of Formosa. In 1897 Japan began to import 
rice to feed her growing population. In 1904 
she beat the Russians and took Port Arthur ; 
in 1910 Korea was annexed. During the First 
World War, m which Japan was an ally of 
Britain, France, and the U.S.A., the Japanese 
secured rights in Manchuria and N. China. 

Japan in Defeat 

The attack on Manchuria, 1931, led up to the 
war with China, during which the ancestral 
spirits of the Japanese governing class coun- 
selled them to attack, without declaration of 
war, the U.S.A. Pacific fleet in Pearl Harbour, 
Hawaii. Initial successes took Japanese armies 
to Singapore, Rangoon, Mandalay, Bangkok, 
Saigon, and some of the East Indian islands. 
Japan clutched at the hegemony of the whole of 
eastern Asia, representing her armies as liberat- 
ing the native peoples from British and Dutch 
domination, but her own proved no more wel- 
come. Although white prestige in south-east 
Asia was very badly damaged, the scries of 
unconditional surrenders of Japanese naval 
and military forces left no illusions as to the 
overwhelming defeat of Japan. The necessity 
of not leaving the country helpless before 
the advance of communism entailed her re- 
armament with the help of her late enemies. 

When the Second World War ended, much ol 
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Asia was in political turmoil which has since 
continued. From the U.S.S.R. the doctrine of 
communism seeped southward into the huge 
areas where industrialism of Western type — 
which in the Near and Middle East is principally 
concerned with oil — is rapidly altering social 
conditions and facilitating the spread of 
nationalistic aspirations and experiments. 
Within the decade after the war British rule 
disappeared from India, Ceylon, and Burma, 
hrench rule from Syria and Tndo-China, and 
Dutch rule from the Indonesian Archipelago. 
The upsurge of Asians into the administration 
of their own countries is one big social develop- 
ment, necessitating a great educational advance. 

Clash of Ideologies 

The clash of ideologies in the Korean war of 
1950 5.1 was echoed in what used to be French 
Indo-China, and is now four independent states. 
North and South Viet-Nam, Laos, and Cam- 
bodia. In Malaya communist guerrilla forces 
(principally Chinese) tried to represent them- 
selves as an army of liberation. Here protected 
hostilities continued side-by-side with striking 
social developments. The first national election 
of the new Federation of Malaya look place in 
1955, and the grant of independence in 1957. 
This plural society of Malaysians, Chinese, 
Indians, and Pakistanis is gradually being drawn 
tiigcther. The Chinese have always been the 
hardest section to assimilate ; a successful 
feature of government action has been the rc- 
sctllemcnt of C hinese squatters from the jungle 
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edges to 500 new villages away from the jungle, 
where many continue their agriculture but many 
others become craftsmen or workers in the 
rubber plantations and mines. The neighbour- 
ing colony of Singapore was also given a new 
constitution in 1955 ; whether so small a unit 
could sustain independence on a federal basis, 
which its legislative assembly claims, remained 
to be established. 

Refugee Problem 

At the opposite end of the continent, where 
one Western-type country, Israel, is surrounded 
by the Arab countries whose oil (with that of 
Persia) gives them enormous importance to 
Britain and the U.S.A., old feuds and new 
pressures kept the Asian scene restless. Five 
Arab states (including Egypt, whose strip of 
Asiatic soil sticks into the flank of Palestine) 
attacked Israel, and were beaten in battle. The 
Arab leaders had told Arabs resident in Israel 
to flee across the frontiers until the .lews were 
swept into the sea ; thus at the end of hostilities 
the Arab countries were left with swarms of 
wretched refugees, whose plight they were less 
concerned to relieve than to use as propaganda 
against Israel. Of Israel's stale-building entcr- 
pn.se they are bitterly jealous. 

Existence of this refugee problem complicated 
still further the scene already ci iss-crossed with 
oil pipe-lines, with nationalistic fervours, 
jealousies between Arab states for leadership 
of the Arab world, and communist fomentation 
of unrest. 


LESSON 27 

The Emancipation of Women 


AT certain times, in certain places, women 
of rank or character or both Hatshepsut 
of I-gypt, 7'hcodora of Byzantium, .loan 
of Arc, Catherine of Russia - have achieved 
equality with, or supremacy over, leading men of 
iheir age. Myth and legend contain traces of 
matriarchal societies, and a goddess haunts the 
dawn of many civilizations. Here and there, 
as in New Guinea, a primitive tribe still displays 
a reversal of the usual attitude of collective 
masculine control of and contempt for women 
(among other tribes who maintain that usual 
attitude, or keep a gentle or aggressive equality 
between the sexes). 

But, on the whole, man has taken every 
advantage of his usually superior strength and 
of his biological good fortune in the matter of 
child-bearing. When he hunted mammoth and 
deer across the plains, his woman stayed in the 
cave-mouth, tending children, .scraping hides, 
preparing food, shaping flints, gathering brush- 
wood for the fires that kept wild animals away. 


When he became a pastoralisl, she nursed 
calves and lambs. When at last he took to 
agriculture, she shared his labour in the lields 
and suckled their child in the intervals of 
digging, sowing, planting, and reaping. 

I'he classical Roman showed more considera- 
tion for women than did his Greek precursor, 
although both of them accorded great respect 
to priestesses of religion. Islam condemned 
women to more than a millennium of almost 
mindless subjection. Some of the barbarian 
invaders of Europe listened to “ wise women," 
but the dark ages were never darker than in the 
rclation.ship of the sexes. At the end of that 
period a curious literary-cum-musical cult of 
worship or idealisation ol " fair ladies " of 
social standing arose, particularly in Provence 
and Languedoc. Increasing devotion to woman- 
hood in the person of the Virgin Mary may 
have helped its development, but the cult was 
almost stamped out when the Church launched 
the northern French against the Albigcnsian 



2196 Social History 


heresy, with which many of the troubadours 
may have had some connection. 

Some of the words and ideas of the cult sur- 
vived the Middle Ages, but medieval “chivalry” 
in its domestic application was usually an ideal 
rather than a practice. Men-at-arms who 
respected ladies of rank did npt always extend 
that respect to peasant girls or to merchant 
wives in sacked cities. Within the family, wives 
and daughters were much beaten. 

The age of discovery dawned. Men found 
America and the Indies but women found no 
lightening of their load. With the coming of 
steam and machinery mothers, wives, and 
daughters flocked into the factories or were set to 
work in the darkness of the mines. Some no 
doubt welcomed the chance to earn even a 
puny wage, and their homes were not of a kind 
to encourage them to stay there, but the 
factories were noisy and ill-vcntilaled and the 
hours of labour long. The prosperous classes 
kept a host of servants, releasing their own 
womankind for lives of idleness and vacuity ; 
anything beyond trivial accomplishments were 
generally frowned upon, except in those of the 
shopkeeper class whose skill in dressmaking, 
laundering, and cooking contributed to the 
comfort of their customers. 

Women's Rights 

In 1792 the noble-minded Mary Wollslone- 
craft made her historic plea for the emancipation 
of upper- and middle-class women from the 
stultifying custom of the time. She demanded 
that they should no longer be treated as dolls to 
be alternately pelted and ignored, but should be 
considered as human beings with minds to be 
cultivated, bodies to be exercised, natural 
appetites to be recognized and satisfied. She 
exposed the hypocrisy of those who demanded 
liberty yet denied its necessity to half the human 
race. “ The rights of humanity,” she said, 

have been confined to the male line from 
Adam downwards.” Rousseau deservedly drew 
her lire, for he who had done so much to 
arouse the spirit of revolution had also written : 

The education of women should always be relative 
to men. To please, to be useful to us, to make us love 
and esteem them, to educate us when young, to take 
care of us when grown up, to advise, to console us, to 
render our lives easy and agreeable— these are the 
duties of women at all times, and what they should be 
taught in their inlancy 

When such views were held by an apostle of 
advanced thinking, it is understandable that the 
aged upper-class gossip Horace Walpole called 
Mary Wollstonecraft “ a hyena in petticoats.” 

Half a century later, in mid-Victorian times, 
the middle-class woman was still taught to 
regard marriage as the only career open to her ; 
failing this, she lived on the money left her by 
her father, or as a brother's dependant, or 
perhaps made a precarious livelihood as a 


nursery governess. The peasant girl looked 
forward to marriage. The town girl could also 
go into the factory, serve behind a counter, or 
enter domestic service. Mary Wollstonecraft’s 
attack on prejudice was largely repulsed in the 
years when any reform was tarred with the 
brush of revolution, but other brave women 
took the question up, and were denounced as 
unwomanly cranks, blue-stockings, and so on. 

Men of England ! (Charlotte Bronte 1181&-55] 
burst out in Shirley) look at your poor girls, many 
of them fading around you, dropping off in con- 
sumption or decline ; or, what is worse, degenerating 
to sour old maids — envious, back-biting, wretched, 
because life is a desert to them ; or. what is worst of 
all, reduced to strive, by scarce modest coquetry and 
debasing artifice, to gain that position and consideration 
by marriage which to celibracy is denied. Fathers ! 
cannot you alter these things ? 

Mill's Classic Plea 

Other distinguished writers, including EUza 
beth Barrett Browning, George Eliot, Mrs. 
Gaskell, and Harriet Martineau, upheld the 
cause of their sex. Florence Nightingale \by 
her devotion al Scutari and in the Crimea 
opened a new career to women. Josephine 
Butler (1828-1906), fought for 20 years against 
the Contagious Diseases Acts of 1866 and 1869, 
which introduced the Continental system of 
legalised vice in garrison towns ; she braved 
social ostracism and all Ihe power of oflkialdom 
on behalf of a most unhappy class of women. 
John Stuart Mill (1806-73) urged that 

the legal subordinahon oT one sex to the other is 
wrong in itself and now one of the chief hindrances to 
human improvement that it ought to be replaced by 
a principle of pcrfcci cquulily, admitting no power or 
privilege on Ihe one side, nor disability on the other. 

Mill’s classic plea appeared in 1869. Thirteen 
years later, women married after 1882 were 
given control of the property they possessed 
before marriage or which subsequently came to 
them. In 1884 it was enacted that a wife 
should no longer be liable to imprisonment for 
refusing to obey an order made by a court for 
restitution of conjugal rights. Thus the law 
recognized the rights of married women. 

Women in the Professions 

Higher education for women was already 
well under way ; m London, Queen's College 
was opened in 1848 and Bedford College in 
1849 ; the Cambridge Colleges, Girton and 
Newnham, date from 1869 and 1875 respect- 
ively ; Lady Margaret- Hall, Somerville, St. 
Hugh’s and St. Hilda’s were established at 
Oxford between 1879 and 1893. 

Women began to enter the professions. The 
first woman to be placed on the British medical 
register was Dr. Elizabeth Blackwell 0821 
1910), a native of Bristol, who obtained a 
medical diploma — the first granted to a woman 
— in the U.S.A. ; the second was Elizabeth 
Garrett (Dr. Elizabeth Garrett Anderson, 1836- 
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MARTYR FOR “ THL CAUSE.” In the course of the Derby of 191.^ n ^'sunruRctte,” Emily Duvidson, 
rushed out from the crowd as the horses rounded Tattenham Corner and IIuor herself in the way of Anmer, 
the King’s horse. Severely injured, Miss Davidson died shortly afterwards, ller funeral was the occasion of 
an impressive demonstration by supporters of the woman suffrage movement. 


1917), who played a notable part not only in 
providing medical education for women, but m 
the women’s movement generally. Fhe first 
woman solicitor and the first woman barrister in 
England were admitted in 1922. No women 
have ever been admitted to the orders of the 
Anglican and Roman Churches, but the 
Society of Friends (Quakers) have always kept 
a complete equality between men and women 
and the Salvation Army has relied largely on 
women oflicers. TJic Free C’hurchcs did not 
institute women ministers until the 20th century. 

Woman suffrage was first advocated in 
parliament by John Stuart Mill m 1867, and 
during the next 50 years seven bills providing 
for the granting of voles to women passed their 
second reading in the Commons and failed to 
go further. After the Liberal triumph in 1905 
the woman suffrage movement grew apace, and 
the militant tactics of the Women’s Social and 
Political Union, founded in 1903 by Mrs. 
Lmmelinc Pankhurst (1858 1928), added a new 
zest to politics. 

Suffragette Tactics 

Led by Mrs. Pankhurst, her daughters 
Christabel and Sylvia, “ General ” Mrs, 
Drummond, Miss Annie Kenney, and Mrs. 
Pethick-ivawrcnce, the “ suffragettes ” pestered 
cabinet ministers, chained themselves to the 
grille in the house of commons, fired letter-boxes 
and even houses, and generally made themselves 
as obnoxious as possible. Scores were arrested, 
and a special Act of Parliament — the “ Cat and 
Mouse Act ” — was passed to meet the case of 
those women who went on hunger-strike as soon 
as they were imprisoned. One suffragette even 
flung herself to death beneath the horses running 
in the Epsom Derby race in 1913, Not until 
1918, when the women of the country had 


proved their worth in munition factories and in 
other war-time activities, did parliament grant 
the franchise to women of 30 and over. Ten 
years later women were put on an equality with 
men so far as voting was concerned. 

To-day women are doctors and lawyers, 
teachers and preachers, journalists and members 
of parliament, stenographers and business 
chiefs, civil servants and technologists, research- 
workers and members of the Services. During 
the Second World War, as during the First, they 
showed that there were few jobs which could 
be held to he the natural, as opposed to the 
conventional, preserve of the male sex. 

Equal Pay for Equal Work 

In the one supremely important task which 
only women can do, there has also been 
progress. Motherhood is still a dangerous 
occupation, but maternity homes, hospitals and 

twilight sleep ” lessen its risks and pains. The 
tyranny of unwanted pregnancies has been 
diminished by contraception since the publication 
in 1877 by Charles Bradlaugh and Annie Besant 
of Charles Knowlton’s birth-control pamphlet. 
The Fruits of Philosophy. In recent years 
knowledge of contraceptive methods has been 
popularised by the books of Dr. Marie Slopes. 

The process of emancipation of British 
women begun in the reign of Queen Victoria 
has now, in the reign of her great-great-grand- 
daughter Queen Elizabeth 11, reached a point 
where the problem of equal pay for equal 
work ” is in process of solution. In the advance 
of the position of women in other parts of the 
world, British women have frequently played a 
noble part as missionaries, doctors, and 
teachers. Full partnership between men and 
women in the interests of the community is a 
logical development in the British way of life. 
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Social History 

l.ESSON 28 


Man^s Achievements in the 20th Century 


F rom ihe dawn of creation, space and time 
have challenged all living things, fn tits 
and starts, some measure of success has 
attended man’s ciforts to live at increasing 
pace — to shorten the miles, as it were, and to 
pack more and greater achievement into the 
60 minutes of every hour. Conquest of the 
roads, of the seas, and of the air has increased 
his restlessness. 

With each attainment, new and sometimes 
startling vistas have been opened and a new 
goal set. Standards and methods of living have 
changed immeasurably, but still a vast tangle 
of difficulties has remained. The roads and the 
seas and the air have become overcrowded and 
man’s attention turned to outer space. And the 
tempo of his striving increases. 

ThO First Motor Car 

The 20th century was still 1 1 years distant 
when the first motor car, inaugurating a new era 
in travel, ran in Great Britain. That was in 1889. 
To-day there are well over 3,000,000 cars on 
Britain’s roads. Until 1896 every self-propelled 
load vehicle had to be preceded by a man 
carrying a red flag, and speed was restricted to 
4 m.p.h. Certain road restrictions arc still 
enforced, but in motor racing contests speeds 
in excess of 100 m.p.h. are attained. The 
British racing motorist Sir Malcolm Campbell 
(1885-1948) was the first man to drive at 300 
m.p.h., in 1935 — the fastest man on earth. His 
car. Blue Bird, was powered by two Rolls-Royce 
aeroplane engines totalling 2,500 h.p. 

All this stems from the 4-h.p. four-wheeled 
car built in 1887 by Gottlieb Daimler (1834- 


1900), which IS generally regarded as the fore- 
runner of the motor car of to-day. Mass 
production methods brought motor cars within 
the reach of vast numbers of people. The 
pioneer in this field was an American, Henry 
Ford (1863 1947). He founded the Ford Motor 
Company in 1903, at Dearborn, Michigan, and 
this developed into the world’s largest motor- 
manufacturing concern. During a period of 
20 years from 1908 some 15,000,000 of his 
“ popular ” model were manufactured. Later 
his works were established in several countries, 
including England (at Dagenham, in Essex). 
Other mass-production pioneers included, in 
England, William Morris (b. 1877), who became 
Lord Nuffield in 1938 and whose first cars were 
manufactured m 1912, at Cowley, near Oxford ; 
and Herbert Austin (1866-1941). who becs^me 
Lord Austin in 1936, founder of the Austin 
Motor Company in 1905 at Longbndge, n^ar 
Birmingham. Fhe factories gave rise to new 
centres of population, with employment at high 
wages, and mechanised high-speed travel be- 
came the order of the day. 

Coining of Controlled Flight 

The highest speeds so far possible on the 
ground appear trivial in comparison with 
speeds now' commonplace in the air. The 
plane has outstripped the car, although the 
first man to lly m a hcavicr-than-air, power- 
driven machine did not rise ofl' the ground 
until the year in which f ord started his mass 
production of motor cars 1903. It was on 
Dec. 17 of that year, at a site near Kitty Hawk, 
in N. Carolina, U.S.A., that this stupendous 
achievement of controlled llight 



ONE OF THE FIRST. Ten years after the petrol motor had been 
introduced, the first motor cars were seen in London streets. 'I'his Is 
a 41 h.p. Daimler built in 1895, with tiller steering. 


look place. The Wright brothers, 
two sons of a clergyman, who con- 
structed and fiew the plane, had 
earned out their experiments in the 
spare time left to them from the 
running of a bicycle repair shop 
in Dayton, Ohio. Fhey had the 
hencfil of the failures of many 
other experimenters, but some of 
their work was on original lines. 

They had been successful with 
numeroLisngliding flights at Kitty 
Hawk, and into a biplane glider, 
40 feet 4i inches between wing- 
tips, they ’fitted a 8-JO-h.p. petrol 
engine to drive two propellers. 
The glider was without wheels, and 
the take-off was effected from a 
trolley which ran on a 60-foot 
monorail. The first flight was for 
a distance of about 120 feet and 



FIRST CONTROLI/ED AEROPLANE FLIGHT. On Deccmhrr 17, 1903, the aeniplane buiJi by two 
American liruthers, Orville and Wilbur Wright, was flown for a matter of seconds. I'his was the first flight 
in a power -driven hcavier-than-air machine. In 1928 the machine was presented to the Science Museum, 
South KeiivSington, London, by Orville Wright, but it was returned to the L.S.A. in 1948, to be exhibited 
in the Smithsonian Institute, Washington. 

it lasted 12 seconds. The pilot was Orville first solo flight from England to Australia (1928). 

Wright (1871-1948). Later the same day In 1951 a jet bomber crossed the Atlantic 

Wilbur Wright (1867-1912) flew 852 feet, in (Noithern Ireland to Newfoundland) m 4 

59 seconds. The flight ended in a crash, and the hours 19 minutes. In 1956, Peter Twiss 

machine was wrecked. But the brothers had established a world speed record of 1 ,1 32 m.p.h. 

learned a tremendous lot in that one day, and And so it has gone on -flying faster than 
they set to work to effect various improvements, sound. The aeroplane has opened up regions 

Flying did not “take on” all at once, of the world hitherto inaccessible, and —as with 

Populai interest was not really arou.sed until the manufacture of motor cars- large centres 

the English C hannel was flown, on July 25, of population have been built up around the 

1909. Louis BIcriot, piloting a monoplane, expanding works. In the construction of air- 

did the 20 miles crossing (C alais- Dover) in craft there is big money, with correspondingly 

about 30 minutes. Twenty-five years after the high wages alike for skilled mechanics and for 

Wrights' first flight, Bcrl Hinkler made the workers not so skilled. 



CUTTING THROUGH ITIE ISTHMUS OF PANAMA. The Culebra Cm ihe dcepesi excavation niadt 
in the Panama Canal construction, as it appeared in 1913 before the water was admitted (o this s^tion. Time 
taken by a vessel to complete the passage of the canal is from 6 to 8 hours, about half thai time being accounted 
for by a necessary slow-down at each of the several locks. 
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Aircraft soon presented a challenge to the 
sea and to the railways, and the ships and the 
trains lost many passengers and much goods 
traffic to the swift air routes. Nevertheless, 
there were notable achievements on and in 
connexion with the sea. 

In 1862 the fastest Atlantic passage was 
achieved by the Scotia (over 3,000 tons) ; 
she did it in 9 days. That time was reduced 
by the liner Queen Mary (over 81,000 tons) 
m 1938 to 3 days 20 hours 42 minutes, and 
by the United States (over 51,000 tons) in 
1952 to 3 days 12 hours 12 minutes. A tragic 
forerunner of these giant craft was the Titanic 
— an unsinkable ship, as the world believed. 
She was also the world’s largest ship - and 
she did not survive her maiden voyage. On 
the night of April 14, 1912, while on her way 
from Southampton to New York, the Titanic 
collided with an iceberg, and sank in a calm 
sea. The death-roll was 1,502 out of a total 
of 2,207. Valuable lessons were learned from 
this gigantic disaster and the shipyards turned 
out still larger, and swifter, vessels. 

The Panama Canal 

A mighty undertaking was the construction 
of the Panama Canal, an artihcial waterway 
gouged through the isthmus of Panama — the 
isthmus that connects North and South America. 
The project had been in men’s minds for cen- 
turies, but such was the nature of the task that 
not until 1914 did it become a reality. In that 
year the canal was opened to all the world's 
shipping- a total length of about 50 miles of 
waterway connecting the Atlantic and the 
Pacific oceans. Passage of the Panama canal 
by big (and little) ships saves tremendous 
distances, reducing the passage from Liverpool 
to San Francisco by 5,666 miles, Liverpool to 
Vancouver by 6,000 miles, New York to 
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San Francisco by 7,878 miles, New York to 
Yokohama by 3,768 miles. 

Entertainment linked with utility in the form 
of radio burst upon the world in the first quarter 
of the 20th century ; in Great Britain, the 
first B.B.C. programme was broadcast on 
November 14, 1922. Then came television ; 
a demonstration was given by J. L. Baird (1888 - 
1946) in England in 1926, and his particular 
process was used for public transmission until 
1936, when another was adopted. 

Medicine, and the Atomic Age 

In medicine and surgery notable 20th century 
achievements centre around such words as 
insulin, penicillin, and sulphonomides. The 
discovery of insulin in 1922, by Sir Frederick 
Grant Banting (1891-1942) in co-operation with 
.1. K. Macicod and C. H. Best, revolutionised 
the treatment of diabetes. In 1928 Sir Alexander 
Fleming (1881-1955) discovered the antibiotic 
penicillin, which prevents the growth of varioii^s 
disease bacteria. It is used in treating pneu- 
monia, blood poisoning, and open wounds* 
The introduction of the sulphomonides by 
Gerhard Domagk (born 1895) in Germany in 
1935 paved the way for the development of a 
whole series of drugs for the treatment of 
various diseases caused by microbes ; the 
drugs interfere with the nutrition of the bacteria 
and prevent them from multiplying. 

As the art of healing progressed, so did man's 
powers of destruction increase enormously 
The vast social and political upheavals conse- 
quent upon two world wars were carried forward 
into the so-called Atomic Age. A large question 
mark is presented by the increasing development 
of atomic energy. Some visualise the possible 
disiniegration of civilization ; others see on 
the horizon a well-ordered revolution for the 
better in the lives of all mankind. 
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wcl! as being a magnificent language, with a vast and delightful literature, 
Spanish is important in that it is spoken all over Central and South America. 
The student can he encouraged by the fact that Spanish grammar is easy and 
straightforward, and a good practical working knowledge of the language can 
be achieved in a short time. This Course represents a first approximation to a 
basic Spanish. 

Other Courses on modern languages are in Vol. 2 (Fuh:Nc:n), Vol. 3 (German), 
Vol. 5 (PoRTUCSiJESE and Russian), and Italian in this volume. Philology, 
which is complementary to the study oj all languages, is dealt with in Vol. 5. 
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SPANISH 

LESSON 1 


Alphabet, Pronunciation, Articles 


T iif’ Spanish Course consists of 1 1 Lessons. 
Some are longer than others ; some con- 
tain matter that is given only for reference ; 
Lessons 9 and 10 consist of vocabulary. Hence 
the length of a Lesson or the matter it contains 
is not intended as a guide to the time uhich the 
student must devote to it. Roughly, the student 
should be able to master one column of this 
Course per day and, if he can maintain that 
standard of progress, his advance in knowledge 
will be very good. At the rale of one column 
per day, the Course should be completed in 
17 weeks. 

An Lasy Language 

Spanish is one of the easiest and most pleasing 
of languages. The grammar is straightforward ; 
there arc no long lists ol‘ exceptions. A good 
practical working knowledge of Spanish can be 
achieved in a shorter time than of any other 
Fiuropean language. It is, indeed, after that 
knowledge has been achieved, and the student 
begins to read literature, that he begins to 
discover that the real difficulty of the language 
for the foreigner lies in the richness of its 
vocabulary. 

liven when every line of this Course is known, 
the most conscientious and industrious student 
will find, m reading a book which seems easy 
enough, that he will come up against words not 
to be found in any dictionary, but made by the 
author by adding one or more of the augmenta- 
tives or diminutives given in Lesson 8 under 
the heading of ‘‘ Word Building.” 

Test of Word Building 

It is then that his knowledge of the language 
and the resources of his intelligence will be put 
to the test. This is the real difficulty of Spanish. 
It is precisely for this reason that the system of 
word building is stated in considerable detail 
in Lesson 8, where much more is to be found 
about it than m the average grammar. While 
in this Course the grammar is reduced to a 
minimum, and a list of absolutely essential 
words is given — words which must be known 
--we have thought it desirable to give a generous 
statement of the principles of word building 
because, after the Course has been completed, 
this serves as a key to hundreds, possibly 
thousands, of words that might cause the 
student some difficulty. 

Yet such is the nature of Spanish that the 
experience of most beginners is to find in it a 
fascination and a pleasure which soon prove 
to be a very great help to study. Advance 
becomes rapid, for the mechanics of the language 


are reasonable and very logical. There is one 
claim that can be made for Spanish with abso- 
lute assurance : it can he learnt without the aid 
of a teacher. Even the pronunciation can be 
learnt from a book, though help from a native 
with pronunciation in the first few pages will 
never be regretted. 

Throughout the Course, concentrate on learn- 
ing as many words as possible. From the very 
beginning keep a notebook and add to it daily 
not fewer than ten new words. 

Alphabet and Accents 

The alphabet is the same as in English, but 
the Spanish Academy treats C'H, LL, and N as 
additional letters ; W is to be found only in 
words of foreign origin. 

There is one “graphic accent” (') and it rV 
used for two purposes : to indicate the syllable 
of a word that is to take the principal stress ; 
and to mark a distinction between words that 
would otherwise be written exactly alike. Thus 
in the word dificil, the i is stressed or accen- 
tuated ; and el means lu\ while el without the 
graphic accent means the. 

The diaeresis ( ■) is used over u in giie and giii 
to indicate that each vowel is to be pronounced : 
vergiienAa, shame. The tilde (') is used only 
ovci the letter N, to indicate that it is to be 
pronounced like l.nglish ni in such words as 
onion, companion ; Seflor, /V/r., Sir. 

l’.ach letter in the Spanish alphabet has one 
invariable sound, excepting C' and G, which 
have two (as will be explained later). 

Accenluation or Stress 

All words ending in a vowel, N, or S, arc 
accentuated or stressed on the last syllable hut 
one. All words ending otherwise arc stressed 
on the last syllable, unless there is a graphic 
accent (') and then the vowel so accented is 
given the stress. Thus : 

dinero, monev ; \olumeii, volume ; antes, hefon' 
(diiiRR'o, voiU'mcn, AN'tes). La se^uridad, seeuniv . 
esperar, fo expect, hope (seguriDAD', csperAK). 
El Peru, Peru. Cadi/. El consul, the lonsul. El pais, 
the country. 

In these simple rules the student of Spanish 
has the complete solution of what is, in such 
languages as English and Russian, the problem 
of stress — one that is often of great difficulty. 

Vowels. Vowel sounds are of very great 
importance in Spanish. As there arc no double 
consonants (except II, rr, which, for pronuncia- 
tion, represent single sounds) there are no very 
short vowels in the English or German sense, 
but only stressed or unstressed vowels. Every 



Alphabet^ Pronunciation, Articles 2 ^ 0 ^ 


Spanish vowel sound is pure, clear, and well 
rounded — especially when it is stressed. 

A is pronounced like a in father. 

E „ „ a in ace. 

I „ „ i in machine. 

O „ „ o in note. 

U „ „ u in ntie. 

Y as a vowel is ihe same as 1. As a consonant it 
IS like bnglish Y. 

Diphthongs and Triphthongs 

The two vowels 1 and U arc used with other 
vowels to form diphthongs and triphthongs. 
Then the vowel emphasised is the one other than 
the I or U : 

Santia'go, pic'dra, trei'nta, fue'go, puer ta, 
cua'nto. 

In all vowel compounds nol made with I and 
IJ, each vowel must be pronounced with equal 
clarity: real, acrco (four syllables). Pronounce 
Spanish Al, AY like ah-cc (spoken quickly), 
(hay). 


oi. 

oy, almost 

like 

o\ in bov 

(hoy) 

ci. 

cy. 


av-ee 

iley) 

au, 



ah-oo, on' 

(pausu) 

ua. 



n<ah 

(ciianto) 

lie, 



M’f' V 

(fuego) 

uo, 



oo-oh 

(conlinuo) 

uL 

uy. 


oo-e<% wee 

(niiiy) 

uai 

, uay 


wah-ce 

(Uruguay) 

uci 

, iicy 


M ott-ay-ee 

(hiicy) 

iu, 



ee-ah 

(serial 

io. 



ee-oh 

(accioii) 

ic, 



ee-av 

(piedra) 

iu, 


,, 

ee-oo 

(viiido) 


All other vowel compounds like the above 
follow the sounds of the simple vowels, in 
accordance with the rules given. 

Consonants 

Unless mentioned below, consonants arc 
pronounced as in F.nglish. Note well the 
following : 

B and V arc pronounced almost alike in the 
greater part of Spain (a less explosive sound than 
either letter m English, with the lips not quite 
closed). The bcginnei is advised to keep to 
the simple Engli.sh B and V sounds, until he 
can get a Spaniard to pronounce them for him. 

C (l) before c and i, like r.nglish ih in thin (cinco, 
fire) ; (2) otherwise il is like Ijiglish A (cura. 
parish prfcst). 

CC IS always followed by i. Then ihc (irsl c is 
like A. the second like ih * (accidn, pr. 
“ akthiohn' 

CU like qu in quick, (ciicnto, a stoiy), 

Ch like ch in child (muchacho, hoy). 

D, a less distinct sound than English r/, with a 
flavour of the th in though between vowels and 
at the end of a word : ciiidad, city (pr. 
theeoodhacth). Before r it is like the thick 
Irish sound heard in the Connaught pro- 
nunciation of words like dunk etc, 

NoTk. Al the end of a word D is often silent, 
for example, in the word usted {you) which is 


generally pronounced oosthav'. This is com- 
mon to the whole of Spanish America. In some 
parts of Spain it is regarded as a slight affecta- 
tion to pronounce usted otherwise than as 
indicated. The Castilian pronunciation is 
oostfiayth'. 

G (1) before e and i, like Scotch ch in loch or 
German ch in Bach ; (2) otherwise like hard g 
in go (siglo, n'liiurv). General, steneral. pr. 
henncrul , with a strong II sound. 

GU (1) before v and i, like in go (guerra, war) ; 
(2) before a and o, like gw' (guaiife, fihve). 

Gt^, the II IS given u diaeresis to indicate that il is 
to be pronounced before c and i (verguen/a, 
shame -pi “ vergooen'tha 

II. always silent. 

.1, like Scotch th in loch, oi German ch m Bach. 

.HJ, before a vowel like a strongly aspirated L nglish 
h7i (Jiieves, Thursduy- pr “ H'hav'ye.s ") 

l.lv, like English f/i in million. 

NG, like bnglish ny in sing (Domingo, Sunday) 

1^', like hnglish ni in onion (Senor, Mr., Sii pr. 

“ Saynvohr "). 

OU is always followed hy v or i and sounds like k 
(queso, cheese). 

R IS sounded more than m English and is strongly 
rolled at the beginning ot a word and aftci 
I, n, H (alredeiUir, around) 

RR. a very strong r sound, with a line roll about 
it (perro, i/uif . eerrur, to shut. link). 

S, always hissed as in wmA, .\o. (Never as in 
bnglish tow ) 

I, more disimet than in f'nglish. 

X, as in English In old Spanish it was pro- 
nounced like the modern Spanish J (Don 
(Quixote, now written Qnijoie). 
like I'lnglish th in think (/upato, shoe). 

Spanish-Americaii Usage 
The pronunciation given above is Castilian, 
which, in Spanish America, is often regarded as 
Oxford (or British Broadcasting Corporation 
“ standard ”) English is regarded in the 
U.S.A. That is to say, it is considered to be 
affected. Spanish America follows Andalusian 
pronunciation, which is softer and less definite 
than Castilian. Let nol the student forget that 
there can be only local arguments against follow- 
ing Castilian. Every Spanish-Amcrican coun- 
try has its peculiarities of pronunciation ; even 
in Spain there arc many differences. It is, 
therefore, advisable for the beginner to keep to 
the rules given for standard Spanish. 

There are, however, a few points worthy of 
notice in regard to Spanish- American pro- 
nunciation : they may help the novice to avoid 
feeling over-con.scious of his Spanish-Spanish 
when speaking to Spanish-Americans. 

B except bcfoic r or I is generally pronounced v. 

C before c and i is everywhere in Spanish America 
pronounced like English SS. (Thus, cinco is 
pronounced “ smeo in.stcad of ‘‘ thinco," as 
in Spain.) 

Z is always like English SS. Vez (time) — pr. 
“ vayss.” 

LL IS pronounced like an English >T : Caballero, 
" cavay yero ” {gentleman). This applies to 
all Spanish- American counlries, except in the 
River Plate countries, where LL is almost like 
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an English J ■ Polio {chicken) is there pro- 
nounced like English “ pojo." 

Consonantal Y in the River Plate aiea is also like 
an English J : Yo (I) — pr. “ Jo." 

S : in Chile this is slurred, almost dropped entirely 
(listed — pr. “ oo’thay " --here the apostrophe 
represents a slight stop, or hesitation, where 
the S is dropped). 

In such endings as -ado the ol'ien silent : 

Colorado pr. “ colorao" 

Many other differences from Castilian pro- 
nunciation exist throughout Spanish America, 
but the above are of most importance. There 
arc also a few slight differences in orthography : 
i is often used instead of g before e and i — 
jencral for general : 1 is often used for y — hai 
for hay {there /.v, there are), and so on. 

But apart from pronunciation and such very 
slight differences in orthography, Spanish is 
everywhere the same, and there is far less 
difference between the language as spoken in 
Spanish America and Spain than there is between 
the English spoken in England and the U.S.A., 
apart from dialects. Many native and old 
words arc included in the Spanish-American 
vocabulary, but they are easily “ picked up ” 
on the spot. 

The beginner can be assured that if he 
knows the material given here, he will rarely 
find himself embarrassed because of any differ- 
ence of pronunciation or usage in the language. 
Chile may present a few problems. In Colom- 
bia and Peru very good Spanish is spoken, 
possibly the best on the Continent. In the 
River Plate area the language is soft and 
crooning. Nowhere is it harsh or ill-sounding. 

WARNING 

The English equivalents for pronunciation 
given above are makeshifts. Strictly, every 
letter in Spanish and every combination of 
letters should be regarded as representing a 
sound or sounds distinct from any English 
sounds. Listen to Spanish records, wireless 
broadcasts, and follow the speaker, imitaung 
exactly the pronunciation : this will give facility 
in making the sounds. Never be afraid of 
rolling the r’s or pronouncing vowel sounds, 
especially those accented, with great clarity. 

The words the and a arc called articles, the 
former the definite, the latter the indefinite. 

The Definite Article 

For the, the Spanish equivalents are : EL 
before a masculine noun, LA before a feminine 
noun, LOS before a masculine noun plural, 
LAS before a feminine noun plural. 

El muchacho, the hoy La muchacha, the ffirl 

Los miicliachos, the boys Las muchuchas, the girls 

When a feminine noun begins with either 
a or ha stressed, then the masculine article el 
is used for euphony. Thus : el agua, the 


water ; el hacha, the axe. The plural would be 
las aguas, the waters ; las hachas, the axes. 
Note that la is written in full (and not T as 
in French) before all other feminine nouns 
beginning with a vowel : La amblcidn, the 
ambition. 

There is also a neuter article Lo which has 
no plural. It is used before parts of speech 
other than nouns lo make them nouns : Lo 
util, the useful (util is an adjective). Similarly : 
Lo dificil, the difficult. Lo dlcho, that which 
has been said (dicho is past participle of the 
verb decir, to say). Lo pasado, the past. Lo 
futuro, the future. Lo necesario, the necessary. 
Lo posible, the possible. The examples given 
should be memorized as they are of frequent 
occurrence. 

The definite article is used in Spanish with 
a noun employed in a general sense, or when 
a noun is used to the fullest extent of its meaning. 
Thus : El hombre es como Dios le hizo, y aun 
peor muchas vcccs, Man is as God made him. 
and frequently even worse — Cervantes. Ipi 
hombre es mortal , Man is mortal. Los gencralPs 
aman la gloria, Generals love glory. La verdad 
vale m&s que las riquezas. Truth is worth more 
than riches. Excepting as stated below, the 
usage is more or less the same as in English. 

The article is used in Spanish : 

(i^) for the hour : La una (hora understood). 
One o'clock. Las dos, las dicz (horas 
understood), Two. ten o'clock. 

{b) for the days of the week : Abrcn los 
domingos a las diez y media, They open 
on Sundays at 10.30. 

(r) for the date of the month : El 25 de 
Setiembre, On the 25th September. 

id) for the year ; El aho 1957, The yeat 
1057. 

(r) before titles : El Rey Jorge VI dc 
Ingla terra. King George VI of England. 
El senor Martinez, Mr. Martinez. The 
masterpiece of Cervantes is usually 
referred to as El Quijote. 

(/) before certain geographical names. The 
following should be noted, as they are 
frequently met : El Brasil, Brazil. El 
Canadd, Canada. El Peru, Peru. El 
llruguay, Uruguay. 

There is generally a good reason for 
the use of the article in such cases. 
Thus: the city of El Cuzco in Peru is 
so called because of its Quechua name 
{ccoseo) which means the navel — it 
was so named because it was the centre 
of the old Inca Empire. Note also : 
El Rio dc la Plata, the River Plate. 
La Coruha, La Mancha, La Rcpublica 
Argentina, the Argentine Republic. 

The article is often repeated before each 
noun : El padre y la madre tienen una casa > 
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un jardfn. The father and mother have a house 
and f^arden. 

After the prepositions a (to) and de (of) the 
masculine singular of the definite article 
drops e, and is joined with the preposition. 
Thus : al, to the ; del, of the, A1 padre, to 
the father, Del hermano, of the brother. But : 
a los padres, to the fathers, De ios hermanos, 
of the brothers. 

Note. The possessive case is expressed 
in Spanish by the preposition de. “ The 
friend's name ” becomes “ The name of the 
friend " : El nombre del amigo. My father's 
hat, the hat of my father : El sombrero de mi 
padre, etc. One other use of de may con> 
veniently be noted here. The material of 
which an object is made follows the name of 
the object, the two being connected by de : 
“ a wooden chair becomes in Spanish “ a 
chair of wood" — una silla de madera. Una 
casa de madera « a wooden house. And note : 
El tonto de Pablo, Silly Paid. 

The Indefinite Article 

The English indefinite article is expressed as 
follows : 

UN before a masculine noun in ilie singular. 

UN/\ before a feminine noun in the singular. 

Un and una have plural forms, unos, unas, meaning 

isome or few m a rather vague sense . 

Un liombre, a man Una mujer, a woman 

Linos hombres, .^ome Unas mujcrcs, a few 
men women 

Generally the indefinite article is used in 
Spanish where it is used in English, but note 
the following exceptions. 

Omit the Article ; {a) when staling a 

nationality, rank, profession, or trade : 

/ am a captain. Soy capit^n. / am a soldier. Soy soldado. 
/ am a doctor, lawyer, minister. Soy medico, abogado, 
ministro. 


But use the article when there is an adjective 
following : 

Ks un mddico muy bueno (or. £s muy buen medico). 
He IS a very good doctor. / am an Englishman, Soy 
Ingles. Ella es espailola. She i\ a Spaniard. (Bui. 
El es un argontino de buena ramilia. He is an Argentine 
of good Jatnily.) 

(b) The article is omitted in proverbial 
expressions : 

Amigo reconciliado, enemlgo doblado, A reconciled 
friend is a double enemy. Iglesia, o mar, o casa real. 
The church, the sea, or the royal household (referring 
to the three careers open to a 17th-century Spanish 
nobleman). 

(c) The article is omitted before a noun in 
apposition : 

LondrcN, capital de Inglaterra, London, the capital of 
England. 

Note. Antes de la comida, before dinner. Despues 
del almuerzo, after breakfast. En In cuidad, iglesia, 
escuela, in town, church, .school. I am going to town, 
V'^oy a la ciudad. 

Sentences to illustrate use of the Articles, 
their contractions, nouns, and adjectives. 

El articiilo precede al (a {-cl) nombre. 

The article precedes the noun. 

El suelo de Espana es rico cn mineralcs. 

The soil of Spam is rich in minerals. 

La capital dc Espana es Madrid. 

The capital of Spam is Madrid. 
ta Alhambra esld eii Granada. 

The Alhambra is m Granada. 

Los recur&os del (de { el) pais son grandcs. 

The resources of the country arc greai. 

Los grandes escritores espaboles del siglo XV'l. 

The great Spanish writers of the Iblh century. 

Las eolumna.s de la Me/quita dc Cordoba. 

The columns of the Mosque of Cordoba. 

Las circunstanclu.s del cast). 

The circumstances of the case. 

From now onwards, and including this [.iCSSon, 
all the new words must be memorised. 


LESSON 2 

Nouns, their Genders and Plurals 


A NOUN is a word used for naming some 
person or thing. There arc three genders 
for Spanish nouns : masculine, feminine, 
and neuter, but the last is comparatively 
rare definite article LO, p. 2204). 

There is only one rule of gender which may 
be said to be without exceptions : that the 
names of men and male animals arc masculine, 
and the names of women and female animals 
are feminine. Thus : 

El padre, the father La madre, the mother 
El torn, the bull La vaca, the low 

The safest rule for the student to follow 
is to learn the gender of each noun as it is 
met. Nevertheless, the following hints will 
serve as general indications of gender. 


I. Nouns ending in -E, -R, -N, -O, -L 
(mnemonic ERNOL) are masculine. Also 
names of trees, days of the week, months, 
oceans, rivers, mountains, and all other parts 
of speech used as nouns. 

II. Nouns ending in -A, -DAD, -1(5N, 
-TUD (mnemonic ADADIONTUD) are 
feminine. Also many nouns in -UMBRE, 
and most names of fruits, cities, and towns. 

Examples : 

El sol, the sun (ending -1) 

El ciierpo, the body (ending -o) 

El cura, the ptiest (name of a man) 

El diente, the tooth (-e) 

El pan, bread (-n) 

El calor, the heat (-r) 
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La cabcza, the head (-a) 

La caiitidad, quantity (-dad) 

La vlrfud, virtue (-tud) 

l.a condicion, condition (-1611) 

La costumbre, custom (-umbrc) 


The phrase el arte, the art, should be noted. 
It is masculine in the singular and feminine 
in the plural : Las bcllas artes, the fine arts. 

Never forget gender. The word Majestad, 
majesty^ is feminine, for example, so we say : 
Sii Majestad el rcy. His Majesty the kinf' ; 
and Su Majestad la reina. Her Majesty the 
queen. Vn angel is masculine, so we say : 
La muchacha es un dngel. 

-() IS a characteristic masculine ending 
and -A is a characteristic feminine ending. 
But do not forget the first rule of all— names 
of men are masculine and names of women 
are feminine. Learn also ; 

LI (liu, the da\ , cl programs, the pfofffanime , el 
idioma, the lanfiuaf^e : cl si&tema, the system ; el 
Slid, the south ; la sal, the salt , la Hor, the flower . 
la labor, the work , la calle, the street . la niano, the 
hand. 

All these exceptions are frequently recurring 
words and not academic curiosities. 

LI giiiu, the ffuide, is the man who acts as a guide , 
la giiia IS inummuic -a ttunie hook LI uyuda is the 
assistant ; In ayiida is assistance, aid. 

The feminine of many nouns, especially 
those of relationship, is formed by changing 
the ending -O inio -A or by adding -A when 
the ending is a consonant : 

Kl hi jo, the son La hija, the daiightei 

El Rato, tom-cat l^a gala, \he-cat 

By means of this simple change hundreds 
of words can he added to one’s vocabulary. 
Other feminine endings for nouns arc ; -esa, 
-isa, -ina. And macho means male and hembra, 
female. So wc say, if we wish to emphasize 
gender : El pajaro cs hembra, the bird is a 
female (or. a hen). 

Plural of Nouns. There arc four simple 
rules for forming the plural ; they cover ninc- 
tenlhs of Spanish nouns and apply equally to 
adjectives. 

I. Nouns ending in an unstressed vowel 
form the plural by adding -S to the singular ; 
El padre, the father. Los padres, the fathers, 
etc. Los padres also means parents. 

II. Nouns ending in a stressed vowel or a 
consonant except -S or -Z add -ES to form 
the plural : El called, caliccj. Plural : Los 
calicoes. El jardin, the garden. Los jardines. 

III. Nouns ending in -S and proper names 
ending in -EZ do not change in the plural. 
Los lunes, the Mondays. Los Rodriguez, the 
Rodriguez* 

IV. Final -Z changes to -CES. Thus : la 
luz, las luces, linht, litthts. Note that this 


change preserves the sound of Z. And El rey, 
Los reyes : Kinff, - v. 

Stress is not affected when the plural is 
formed ; El drbol, the tree, Los drboles. El 
joven, the younft man. Los jovenes. In this 
last word it is necessary to write the accent, 
for otherwise jovenes would, in accordance 
with the rules of pronunciation, be wrongly 
pronounced joven'es. Similarly El canon, 
the gun, drops the graphic accent in the plural, 
which is Los canoncs. 

The plural of hidalgo, nobleman, is hijosdalgo 
— hijodalgo (further abbreviated to hidalgo) 
is short for hijo de algo, “ son of something ; 
hence the irregular plural. Cardeter, eharaetet . 
Plural caracteres. 

A list of essential nouns will be found in 
pp. 22?>2 — 22.16, and a beginning should now be 
made of learning not fewer than ten a day. 

hxi KC’ISP 

Masculine Articles with hemiiiine Nouns 
U agua del mar cs saladu. 

Sea water is salt 
/ / alma es inmorlal. 

Tlic soul is immortal. 

HI aguila de los Andes. 

The eagle of the Andes. 
hi alu del ^giiita. 

The wing ol the eagle 

Uui Noti . 

t^as agua.s de los rios. 

The waters of the rivers 
Las almas de los ninos. 

'I he souls of the children. 

Las alas de las iHguilas. 

The wings oT the eagles. 

Neuter Article 

Lo valicnte {that which is brave , — hiaveiy). 

Lo corl^S {that which is polite,— politeness) 
to agradable {that which is agreeable). 

(and so on, willi nearly all adjcclivcs given in iI>l 
L isl oT Lssen'ial Adieciives in pp. 22 JV — 2240). 

DcHnitc Article Used In Spanish 
and not in English 
Los EspaAoles a man la libertad. 

Spaniards love liberty. 

Im adulaci6n cs una puerta muy ancha para el favor ; 

Flattery is a very wide door for favour ; 

pero ninguD Animo noble puede entrur por clla 

but no noble soul can enter through it 

porqiic es muy baja. 

because it is very low. 

I.a amistad es una alma que habita cn dos cuerpos ; 
Friendship is a soul which dwells in two bodies ; 
un cora/.on que habita cn dos almas, 
a heart which dwells in two -souls. 

El amor lo loma todo y todo lo da. 

Love takes all and gives all. 

LI arte, y en cierto modo la tUosofia, son crcaciones de 
forma. 

An, and in a certain way philosophy, are crealions ol 
Form. 

Miguel de Cervantes Saavedra nacio cn Alcala de 
Henares. 

Miguel de Cervantes Saavedra was born in Alcala de 
Henares. 
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Genders and Plurals of Nouns 


Fue baullzado el dominfio 9 de octubrc de 1547 ; 

He was baptized on Sunday the 9th of October 1547 ; 

y muri6 el 23 de abril dc 1616. 

and died the 23rd of April 1616. 

hi General WellinRton ayudd a los espanulcs en la 

General WcIlinBton helped the Spaniards in the 

Guerra dc la Independeneia. 

War of Independence. 

/./ Almininte Nelson fu^ cl li6rue dc ^'rafalRar. 

Admiral Nelson was the hero of (the balilc ofi 
Trafalgar. 

Fn un luRar de la Mancha . . . vivia iin hidalgo . . 

In a (certain) villacc of La Mancha . . . there lived 
a nobleman . . . ' 

Estas son las primeras palabras del libro inmorlal dc 
Cervantes. 

These are the first words of llie immortal book of 
Cerva ntes. 


Contractions 

Espana estd limirada al norte por el Mar Cantdbrico 
y los 

Spam is bounded to the north by the Cantabrian 
Sea (Bay ol Biscay) and (he 

monies Pirineos que la separan de Francia ; a! cste 
por el 

Pyrenees which separate her from France ; to the 
east by the 

Mar Mediterruneo ; al sur por este mar, cl esirecho 
de Gibraltar 

Mediterranean Sea . to the south by this sea, the 
Straits of Gibraltin 

y el Oceano Alhintico ; y al oeste, por Portugal y el 
Oceano Alhintico. 

and the Atlantic Ocean ; and to the west by Poitiigal 
and the Atlantic Ocean. 


LESSON 3 

Adjectives and Numbers 


A n iidjcctivc is a word used to describe the 
^ quality of a noun. 

In Spanish the adjective agrees in 
gender and number wilh the noun and usually 
follows jt. The same rule applies whether 
one or more adjectives qualify the noun. 

Most adjectives end in -O in the masculine. 
-A in the feminine, and -S in the plural. Thus ; 
ricci (masculine singular), rica (feminine singular), 
ricos (masculine plural), ricas (feminine plural). 

till liombrc rieo, a rnlt man. 

Una mujer rica, a nch woman 
Hombres ricos, mh men. 

Mii|ere.s ricas, n< h \M)mcn. 

Adjectives ending in a consonant or in 
any vowel except -O do not change to form 
the feminine. Adjectives ending in -an, -on, 
-or add -a to form the feminine. I hus ; 

Uii bombre tristc, a sail man. 

Una mujer triste, a \acl woman 
Una cosa litil, a useful thinii. 

Lina inuebaeba bolga/ana, a lar\ girl (holga/an, 
masculine) 

But adjectives of nationality ending in a 
consonanl form Ihcir feminine by adding -a : 
Un Caballero ingles, un hnglish gentleman. 

Una senora inglcsa, an LnglLsh ladv. 

Adjectives of nationality are used to indicate 
the language or native of the country concerned. 
The general rule is that no adjective is written 
with a capital letter, but as there would be 
confusion in a sentence where the adjective 
is used to indicate both a native and a language, 
then the adjective indicating the native is 
written with a capital. El Alemilnhabla ingles 
y cl Ingles aleman. The German .speak. s English 
and the Englishman German. 

Adjectives follow the same rules as nouns 
to form the plural : 

Eos hombres tristes, The .sad men. 

Las cosas utiles, The irseful things. 


Invariable as regards gender arc : 

mayor, gieafei , meiun ^ lessei . stnallei , 
mejor. hettei , poor, worse. 

And the following, which have the same 
meaning in English : 

superior, inreriur, exterior, inlerior. 

Irregularities 

When grande indicales importance or is 
used for impiessivcncss, and not for mere 
physical size, it drops the -dc and is placed 
before the noun, when it is a singular noun 
beginning with any consonant but h or any 
vowel but c : un gran amigo, a great friend ; 
un amigo grande, a big {tall) friend. IJn gran 
poeta, a great poet. But : un grande cscritor, 
a great writer. 

Santo, h(d\\ becomes San when used as a 
title. San Pedro, San Juan, St. Pctet\ Sf. 
John. For euphony it is written in full before 
DO or I’O. Santo Domingo, St. Dominic ; 
Santo Tomas, St. Thomas. 

The following drop -o when placed before 
a masculine noun : 

algunu, some . bueno, goad ; male, bad ; niiiguiio, 
no, none , primero, fust . uno, one ; fcrcero, third. 
Allliough these adjectives may be placed after, thev 
arc generally placed before Ihc noun. Un buen amigo, 
a good friend , El mal tiempo, the bad weather . 
iiingi'm padre, no father , El primer dia de Julio, the 
fn St day of July 

C omparison 


Super loi ity 

(1) 

t2) 

(3) 


mils 

(adjcclivc) 

que, moie . 

. . than 


mas 

hermoso 

quo 



more 

beautiful 

than 


Inferiority ' 

monos 

(adjective) 

que, less . . 

. than 


menus 

feo 

que 



less 

ugly 

than 



In affirmative (but not m negative) sentences 
use de instead of que (than) before numerals : 
Tengo m^s de tres, / have more than three. 
Mcnos dc scis, less than .six. But : No tengo 
md$ que tres (negative sentence). 



2208 Spanish 


Equality: (1) (2) O) 

tan (adjective) como, as . . . as 
tan pobre coma 

as poor as 

Tan before a noun becomes tanto, which 
is variable : Vo tenf^o tanto dinero como Vd., 
/ have as much money as you. 

When tanto follows a verb (that is, when 
there is no adjective, noun, or adverb) and is 
used in an absolute sense it is followed by 
cuanto : tengo tanto cuanto quiero, / have 
as much as I want. But, tengo tanto dinero 
como el, / have as much money as he. 

The Superlative 

The word MUY (very) ; the ending -fsimo ; 
and mas, mcnos, with the article are the three 
ways of forming the superlative in Spanish. 
The ending -isimo (feminine, -fsima) is both 
beautiful and expressive ; but, as its usage is 
full of pitfalls both of grammar and style, it 
should be avoided by the tiro. 

IMLIY will be found a most useful word and 
is of even more frequent occurrence in Spanish 
than “ very is in English. The words el mas 
(the most) and el menos (the least) are frequently 
used to form the superlative, and then the 
article comes first, then the noun, then mas (or 
menos), and then the adjective : 

El hombre mi&s intellgentc. The most intelligent man 

La mujer menos fca, The least ugly woman. 

Take the sentence : John is- patient, Chatles is more 
patient, hut Robert is the most patient. This can be 
translated ; Juan es pacirntc, Curios es m^s paciente, 
pero Roberto es el mis paciente. 

Instead of el mas pacienle, w'e could say either 
inuy paciente or pacleiitisimo. Or, Carlos es pacientisimo 
y Roberto es el m^s paciente. 

Thus the Spanish superlative does not correspond 
exactly to the English. For emphasis del 
mundo, “ in the worlct,^' may be placed after a 
superlative : La mujer mds fca del mundo, 
the ugliest woman (in the world). 

Irregular Comparison 

bueno, good mejor, better optimo, best 

malo, had peor, worse pi&himo, worst 

grande, great mayor, greatei m^xiino, gieatest 

pequeno, small mcnor, smaller ininimo, smallest 

Position of the Adjective 

As a general rule the adjective follows the 
noun, almost invariably when it denotes 
nationality., size, shape, colour, weight, or any 
quality of distinction or importance. When in 
doubt put it after. Also for emphasis : My 
new hat, emphasis on “ new ” : Mi .sombrero 
iiuevo. 

But when the quality is a vague general 
one and is not peculiar to the case in question, 
the adjective may come before the noun. 
My new hat (no emphasis on the “ new ”) : Mi 

nuevo sombrero. 


El pobre Indio, the poor devil of an Indian (i.e. the 
race). 

El indio pobre, the poor Indian (the one without 
money). 

Beyond the above rules the beginner ought 
not to venture. He will best learn where 
to place the adjective by reading and hearing 
Spanish. 

A list of essential adjectives will be found 
in pp. 2239-2240. The student should now 
begin to learn them. 

ExiRcist ON Adjectives and Nouns 

El arte es inmortal. Las Bellas Artes por excelencia 
son : 

Art IS immortal. The Fine Arts par excellence ” 
arc : 

la poesia, /£i musica y la pintura. 
poetry, music, and painting. 

El programa del dia comprende el estudio del idioma 
espafiol. 

The programme of the day includes the study of the 
Spanish language. 

En el norte y cn el sur (o Slid), en el cste y cn el oest^, r/ 
In the North and in the South, in the Last and in \ihc 
sistema es el mismo. \ 

West, the system is the same. 

El guia abrio la guia para consultarla. 

The guide (man) opened the guide (book) to consult it. 
En Espanu y en ia America Latina hay muchisimos 
pueblos. 

In Spain and in Latin America there are (very) man> 
villages, 

ciududes, rios, islas, etc., que tieiien nombres de santos 
cities, rivets, islands, etc., which have names of saints 
Por ejcmplo, San Sebastiiiii, famosa efudad en la costa 
del 

For example, San Sebastian, a famous city on the 
coast of 

Cantabrico ; Santa Maria es cl nombre dc innumerables 
pueblos 

the Cantabrian (sea) : Santa Maiia is the name oi 
innumerable towns 

y villas de EspaAa ; Santiago, ciudad catedral dc la 
provincia 

and villages of (in) Spain ; Santiago, a cathedral city 
de la Coruna. 

of (in) the province of Corunna. 

Caspar Nubez dc Arcc fue un poeta inspirad/.s/mri. 
Caspar Nunez de Arce was a most inspired poet. 

Don Emilio Castelar fue un politico cuU/.v/mr>. 

Don tmilio Caslelar was a most cultured politician. 
Quevedo fue un autor satirico jiitercsant/^/mci. 

C^uevedo was a most interesting satirical author. 

Irregular Comparison 

El vino de Arag6n es bueno ; el de Rioja es mejor ; 
f he wine of Aragon is good ; that of Rioja is better \ 
el de Jerez es dpiimo {el mejor). 
that of Jerez (Sherry) is best. 

Madrid cas grande ; Pris cs mayor ; Londres es la mayor 
Madrid is large \ Paris is larger ; London is the 
de las ciudades del mundo. 
largest of the cities of the world. 

Las dlfercncias de temperatura cn Inglaterra son 

grandes , 

I'he differences in temperature in England are great . 
en Castilla son mayores. La temperatura maxima del 
invieriio pasado fu^ 

in Castile are greater. The highest temperature o) 
last winter was 

de 20 grados sobre ccro, y la minima de 4 
(of) 20 degrees above zero, and the lowest (of) 4 
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ba]o cerv reglstradas por el Icrmdmetro CentiKrado. 
below zero registered by the Centigrade thermometer. 

Position of Adjectives 
Un Joven delgado, huesudo, pdlido. 

A young man, thin, bony, pale. 

Un cl^rigo alto, de rostro p^lido y redondo . . . conojos 
A tall clergyman, with u pale, round face , . . blue 
azules y mirada vaca. 
eyes and (a) vague look. 

Un joven gordo, muy gordo, rubio . . . 

A fat, very fat, and fair young man . . . 

Un hombre bajo, gordo, de faz amoratada, ojos saltones 
A short (low) man, fat, livid of lace, with darling, 
y oblicuos, cl cabello bianco, y el bigotc cntrccano, 
oblique eyes, while hair, and greyish moustache, 
duro y erizado como las puas de un pucrcocspin. Los 
hard and bristling like the spines of a porcupine. Ht\ 
lahios gruesos y sinuosos . . . Podria tener uno.s se.sentii 
lips thick and sinuous . . . He might have been about 
aiios, mAs bicn mAs que mcnos, 
sixty years (old), rather more than less 

From Lit hspunia by Palacio Vakids 


NUMBERS 
Cardinal Numbers 


1 uno, una 

21 

veinte y uno, una’ 
veinte y dos 

2 dos 

22 

y tres 

23 

veinte y tres 

4 cuatro 

24 

veinte y cuatro 

5 cinco 

25 

veinte y cinco 

6 seis 

26 

\einte y seis 

7 side 

27 

vcinle y siele 

8 ocho 

28 

veinte y ocho 

9 nueve 

29 

veinte y niieie 

10 dicz 

30 

treinta 

1 t once 

31 

treinta y uiio,’ dc 

12 doce 

40 

ciiurenta 

13 trece 

50 

cincuentu 

14 cutorce 

60 

sesenta 

15 quince 

70 

.setentu 

l(j dicz y seis’ 

80 

ocheiKa 

1 7 diez y side 

90 

noventa 

18 die/ y ocho 

100 

ciento, cien 

19 dicz y nueve 

101 

ciento y uno, ciento uno 

20 veinte 

200 

do.scientos, -as 

300, trescienlos 

(-as); 

400, cuatrocientos ; 500, 

quinientos : 600, 
ocliocicntos ; 900, 

sciscientos ; 700, sdccientos ; 800, 

novecientos ; 1,000, mil ; I00,0()0, 

cien mil : 1,000,000. un millon. 


‘ In Spanish America (and in parLs oT Spam also) il is cuslom- 
ary to wnlc these compounds as one word : dieciseis, diecisicte, 
vi’intiuno, veinticlda, irt'iiittuno, etc 


Uno becomes un or una if a noun follows : 
un caballo, a or one horse. 

Ciento changes to dentos, dentas to agree 
with the noun following ; cuatrocientas mujeres. 
When ciento comes immediately before a 
noun or mil (a thousand) it drops the final 
syllable : den bombres, 100 men. Cien mil 
pesos, i 00,000 pesos. Uno is not used before 
dento and mil : mil dosdentos, 1,200 ; dento 
dneuenta, 150. 

Above nine hundred count by thousands, 
with the odd hundreds following : 1933, mil 
novecientos treinta y tres. 

Ordinals 

Primero, first. Segundo, second. Tercero, 
third. Cuarto, fourth. Quinto, fifth. Sexto, 
sixth. S^ptimo, seventh. Octavo, eighth. No- 


veno or nono, ninth. Decimo, tenth. They are 
abbreviated thus: r**, 2^ 3°, etc. 

There is no need to learn more than 1-10 
at this stage. The ordinal numbers above 
ten are generally replaced by cardinals, except 
in old, dignified, or ironical style. Thus we 
say : 

el siglo vehite, the twentieth lenturv. La pAgina die/ y 
nueve, the nineteenth page (or page nineteen). 

Ordinals should be regarded as adjectives, 
agreeing in gender and number with the noun 
oi nouns which follow : 

Los primeros dias, the first (La}s. Lu segunda clase, 
second class. Primero and tercero diop the -o before 
a noun masculine singulai El primer hombre, the 
fast man. El tcrcer nno, the third yea/. Also when 
scparalod from I heir noun by un adjective only ; El 
primer buen dia, the first good daw Hut nol when 
oihcr parts of speech come between ■ El primero (or 
tercero) de mis amigos, the fust (third) of nn friends. 

Miscellaneous 

Una vcz, onee. Ocho dias, a week, 

Dos voces, Iwtee. Ouiiice dias, a fortnight. 

Ires veces, cuatro ^Ciianlos anus tieiie Vd, ? 

voces, etc. How old are yon ? 

Dobic, triple, double, Tengo veinte anos, / arn 

tuple. 20 years old. 

('iiAdruplo, (luadruple. A la edad dc, at the age 

La mitud, the half in ). of 

Mcdio. half iadf.). iOuA bora es ? li hat 

Una bora y media, au o\loik is it ? 

hour and a half Es la una, It is one 

Un tercio, one thud. o\loik. 

Un cuarto, . Es la una y media, l.M). 

Un par, rt r Son las dos, It is luo 
La decena, half a si ore o' i link. 

Una doeena, a dozen. Son las dos y media, 

Una veintena, a si ore. 2..d). 

Un cenlenar, r/ Son las dos y cinco 
Un miliar, a thousand miniitos, Five past 

MAs o nieno.s, more or i^'o. 

less. Las dos y cuarto, 2.15. 

Uosa de, about. appro\i- Las Ires menus cuarto, 

matelw 2.45 

O cosa asi, or there- Son cerca de las tres, 

abonfs. Almost three o'lfoek. 

Different Usage in Spanish 

It is important to remember that age is 
expressed by tener and lime by ser, as m the 
examples given above (which should be thor- 
oughly mastered). U.se ordinals for kings, 
popes, etc., up to len ; and cardinals after 
ten : Felipe segundo, Philip If. Pio nono, 
Pius the ninth. Alfonso trecc, Alfonso XIII. 

El primero de Julio, the first of July. El 2 
de Julio. As these two examples show, days 
of the month are expressed by cardinal numbers, 
excepting the first. In dating letters it is 
customary to leave out the article : Madrid, 
7 de Abril de 1957. He will come on the 20th^ 
Vendrd el dia veinte. On the 24th of August, 
El dia veinticuatro de Agosto. To ask the date, 
say : i A cu&ntos estamos hoy 7 Reply : A 
once. It is the eleventh. . i Que fecha serii 
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manana ? What will the date he tomorrow ? 
Reply : EJ cinco, scis, etc. 

On Monday, Tuesday, etc., is expressed 
simply by the words el lunes, martes, etc. 
Vendre el lunes, / w'iU come on Monday. 

Ntnr. The verb DAR (to if/ve) is used lor the 
striking of the hour Ha dado la una. It has stnitk 
ottc. Han dado las dos, h ha\ struck two, “■ NcxI ” 
in expressions of time is translated by quo vicnc (which 
IS coming) . La semana que vicnc, ne\r week. Kl mes 
que vicnc, next month. For days of (he week use proximo: 
cl proximo lum^, next Monday (oi el lunes proximo). 
K1 aho que vieiie. La semana pasada, last week. LI 
aAo pasado, last year. 

Measurement ‘ Use TENF.R followed by the noun 
or adjective of dimension followed by de. Thus Esta 
casa tieiie 90 pies de laruo y 50 dc ancho. This house 
IS 90 feet lonft by 50 wide. La casa liene 80 pies dc 
alto, the house is 80 feet hifth. Alto, hisdi. LarRo, 
lorifj. Ancho, broad, wide. Profundo, deep (also 
Hondo). Grueso, thnk. 

EXERCISE ON NUMBERS 

Noir. In these Exerttses the English does not always 
fall under the Spanish equivalent : the student's skill 
is thereby better tested. 

En la Escucia (Al School) 

Hoy e,s martes, catorce de septieinlire de 1957, El 
curso 

Today is Tuesday, the lourieenlh of Scptcmbei, 
1957. 

escolar principid hace una semana. Este curso hay 
rtids alumno.s 

The school course (term) began a week ago This 
course (term) 

que nunca en la escuela. Hay nni\ de doscieiilos. 
Entramos cn 

there arc more students than cvci (never). There 
are more than two hundred, 
la escuela a las nueve de la muhuiia . teiiemos iiii 
dcscanso entre 

We enter (m the) school at nine (of the) 
fas die/ y media y Uis once menus cuurlo y salinios 
para tomar 

111 the morning ; we have a test between hall past 
ten and a t|uarter to eleven 
el aknuerzo a las docc. Regresamos a la cscuala a 
Uis dos ; 

and we leave to lake (the) lunch at twelve 
despiies vainos a jugar un poco de tres y cuarto a tres y 
media ; 

We return to (the) school at (the) two ; alter (then) 
we go to 

linalmenle salimos a las cuatro y media, 
play a little from a quarter past thiee to hall past 
three ; finally we leave at half past lour. 


I'enemos que e.sludiar principalmente aritm^tlca, 
historia 

We have to study principally arithmetic, history and 
y geogrufia. En lu clase de aritlimdtica licmos apren- 
dido la 

geography. In the class of arithmetic we have 
learned (the) 

adicidn o Niima, la substraccidn o resta, la multipli- 
cacion 

addition, (the) subtraction, (the) multiplication 
y la divisidn. En Espana se usa el sistema mcfrico 
decimal. 

and (the) division. In Spain is used the decimal 
metric system. 

La unidad monctaria cs la peseta, que sc divide cn 
cien 

I'he monetary unit is the peseta, which is divided 
into one 

centimos. Asi, todas las opcrucioncs dc aritmetica 
rcfcrcntcs a pesos, 

hundred ecnlimos ” Thus, all (the) operations of 
aiiihmetic relating to weight.s, 
medidas > moiicdas, son niiiy fdciles. Por ejempio ‘ 
i Cudnio 

measures and money are very easy. For example 
How much 

«uldriaii dosciciilos cuarenta y scis metros y med^o 
de \ 

would be worth two hundred and forlv-six and (a) 
half 

(ela a ocho pesera.s sesenta centimos el metro ? 
Multipli- 

metres of elolh at eight pesetas sixty centimos the 
(a) metre 

camos el numcro de metros por el iiumero de pesetas, 
separamos 

We multiply the number of metres by the number 
of pesetas, 

las dos cifras dceimulcs que iiitervieneii en la operucioii 

separate the two decimal ligures which ii'iicrvene 
111 the 

V tenemos cl rcsullado imnediatamente. Este es : 
dos mil 

operation and wc have the result immediaiclv. this 

IS : 

ciento dieciniic\c pesetas eon noventa centimos. Asi : 
tw'o thousand one hundred and timeiccn pesetas 
(with) ninety cciUimos. Ihus 

24(),5 . 8,6 2.1 19,90 

;Cu:into mas coniplicada seria una operacion analoga 
con 

How much more complicated would be an analogous 
opei at ion 

medidas y inoncda.s dc Ingluterra ! j Uigamos, 246 
yardas, 

with measures and money ol Fngland ! Let us 
say 246 yards, 

2 pics, 5 pulgudas, a 4 chclines y 11 peniques la varda ' 

2 feet 5 melics ui 4 shillings and 11 pence the (a) yard ' 


LESSON 4 

Pronouns 


A PRONOUN is a word used instead of a 
noun or a noun equivalent. This is 
a most important lesson and must be 
known thoroughly, as the pronouns are of 
frequent recurrence. 

In the list on the opposite page the subject 
pronouns answer the question Who acted ? 
The direct object pronouns answer the question: 
Who or what was the direct or primary recipient 


of the action ? The indirect object pronouns 
answer the question : Who or what was the 
indirect or secondary recipient of the action 7 
Thus : / will tell it to him. 1, is subject ; IT. 
is direct object ; (to) HIM, is indirect object. 
If this list IS committed to memory, and the 
difference between direct and indirect object 
kept clearly in mind when pronouns have to 
be used, all will be well. 
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PERSONA!. PRONOUNS 


1 

It 

Ill 


Direct Ohtei t 

Indiicct Object 

Suhtect Pronouns 

Pronouns 

Pronouns 

YO, / 

ME, me 

Ml% to me 

Tl7, thou 

TE, thee 

TE, to thee 

tL, he 

LO, LE, him 

LE), to him 

ELI.A, she 

EA, het 

LE, to her 

ELLO, It 
NOSOTROS, He 

LO, a 

LE, to It 

NOS, us 

NOS, to us 

VOSOTROS, yon. 

vf OS, \ou 

OS, to YOU 

ELLOS, they im.) 

LOS, them 

LES, to them 

ELLAS, they if.) 

LAS, them 

LE)S, to them 

1 Noil Wfll . 

VD., you 

LO, LA, a Vd., 

LE, a Vd., to YOU 

YDS., you {pi.) 

LOS, LAS, a 

LE)S, a Vds., to 


Vds., sou 

you 

1 Vd., Vds. (or Ud., Uds.) abbreviations 

for listed. Usiedcs. 

1 Now (urn to pp. 2230-2231 and learn the difleicnee between 

1 IIJ, VOSOTROS, 

and Vd. 

1 


Never forget gender. Hence, the l.nglish 
word it may be translated by el, clla, ello, 
and of the three only ello is a pure ncutci m 
Spanish. 

Thus : Aqui esta mi casa. Ella es may 
comcMla. Here /,v my house. It is very com- 
fOrtahle. 

It will be observed that el has two forms lo 
and le to represent the direct object. Use le 
when referring to persons and lo when referring 
to things. 

£l le llama. He calls' him. El lo llama. He 
calls it. 

Ello IS a true neuter : Ello podra ser verdad, 
pero no lo creo. It may he the truth, but / do 
not believe it. The Ella or Ello can be omitted, 
i.e. taken for granted : this is much more 
usual in conversation. 

Reflexive Pronouns 

ReMcxivc pronouns are used when a person 
(or thing) docs something to Itimself, herself 
(or Itself) ; / wash myself. He hides himself. 
“ Myself " and “ himself ” are reflexive pro- 
nouns. The Spanish reflexive pronouns arc : 
ME, mvwlf 
TE, thvM'If 
NCJIS, Olt! selves 
OS, vom selves 

And now we come to a word which must be 
watched because of its manifold meanings. 
SE is the third person reflexive pronoun for 
all f^enders, singular and plural, and for Vd., 
and its plural Vds. Thus : 

Himself, herself, itself, oneself 
Themselves (all gciulcrs) iranslaie 

Yourself h\ SE 

Yoursel ves 

El sc llama, He calls ht nisei f. 

Ella se enguna. She deceives herself 
Elios se conucen. They know thernselr 
Vd. sc admira. You admire yourself. 

Vds. se Icvantan, You get up (pi.). 


Reflexive verbs are common in 
Spanish, hence these reflexive pro- 
nouns are in great demand {see 

p. 2216). 

Use of Personal and RcHexive 
Pronouns 

As will he seen later, the Spanish 
verb is inflected for changes of 
person {see Lesson 5), and therefore 
it is not always necessary to use a 
subject personal pronoun with it. 
Tengo can only mean / have," and 
cstoy can only mean “ / am." So it 
IS necessary lo say Yo tengo, yo estoy 
- unless for emphasis. But tiene, the 
third person singular of the present 
tense, may mean he, she, or il has. 
or you have (Vd.). It is therefore 
advisable to put a pronoun with it, 
unless there can be no doubt as lo its meaning 

Object and reflexive pronouns precede the 
verb except : (r/) the infinitive and the present 
particjpic, with which they are joined, and (/>) 
the imperative alhrmative, with which they arc 
also joined. 

Icncrlo, ro hove ii. rcnienilolo, having a 

i 'Icngalo • Take a f 

La\arsc las nvanus. To wash one's hands 

Four Rules of Position 

L When two object pronouns arc required 
direct and indirect — as in the sentence, “ He 
gives It to me," the order of the object pronouns 
in Spanish is the reverse of the English older. 
I’hus ; 

(I) (2) 

Hntlish He gives it to me. 

(2) (1) 

Sp.mish ' El me lo da. 

II. SE in all its meanings precedes any other 
object pronoun or pronouns. Se lo dire, / will 
led it to him. 

III. TE and OS precede all pronouns except 
SE. Te lo dire, / will tell it to thee. 

IV. EE, LO, LA, LES, LOS, LAS take 
the last place before the verb : Yo se lo doy, 
/ f^ivc it to him. 

Pronouns with Prepositions 

( ertam pronouns when preceded by a pre- 
position change thcir form slightly ; me 
becomes mi, te becomes ti, and se becomes si. 
The preposition con (with) makes conmigo, 
contigo, and consigo for with me, with thee, 
with him, her, it, them, etc. Thus ; 

Para mi, fui me. Sin ti, sMihoiit thee Con el, with 
him Con nosotros, nosotras, with us. Por ellos, hi 
them, A cUa, to her. 

If the person has already been designated, 
always use s\ instead of el, ella, ellos, ellas, 
Vd., Vds. Ellos hablan de si, They arc speaking 
of themselves. 
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When two object pronouns arc in the third 
person, then, in order to avoid repetition of 
the letter L, the first is changed to SE. Instead 
of saying Le la di, / it to him, wc must 
say, Se lo di. Similarly, Digaselo, Tell it to him. 

When there is ambiguity or doubt, then it 
is advisable to add a cl, a V^d., etc. Se lo 
avisare a Vd., / will let you ktww about it {tell 
it to you). 

Examples of the use of pronouns : 

Vd. me tiHbla, You speak to me. Habto de mi, / speak 
of myself Y<> lo ho hublado, / have spoken to her. 
Yo les digo, / teli them. I^es escribirc, 1 will write to 
them. Los tciigo, / have them. Me parecc probable. 
It .seem\ to me prohahle. El me ha comprado las 
manzunas. He has houf^hr the apple.s fiom me. Yo 
nio he ofrecido a el como amigo, t have offered myself 
to him as a friend l^e digo a Vd., / tell yon (emphatic). 

Sc ha lavado Vd. las manos 7 Have you washed 
your hands ? 

The word mismo means ** same and also 
“ self.'’ It agrees with and may be placed 
after any personal pronoun for emphasis. 

Yo mismo, / myself. Nosotros mismos. We ourselves. 
Ellas inismas. They themselves if.). Ella misma. She 
heiself. Yo mismo Jos escribirc, / will write to them 
myself. 

It should not be confused with reflexives. 
LO is often used as an equivalent for 
one, it. in such sentences as ; 

El estii eiifermo, pero no lo parecc. He is ill, hut does 
not appear so. O es medico, o va a sorlo, F.tther he 
IS a tloi tor, or he is ftoinfi to be one. 

Relatives and Interroga fives 

A relative pronoun is one which connects 
the noun or pronoun to which it refers w'lth 
the part of the sentence which follows. Thus : 
The man whom / know. The house that Jack 
built. Whom and that are relatives. 

The relative pronouns must always be 
expressed in Spanish, and arc : 

Qui^n, who El cual, whnh One» lhat 

Cuyo, whose C^uanto, as much 

Ouc is invariable. All the other relatives 
are variable and follow the same rules for 
inflexions as adjectives. Thus : 

Quien, quiene.s 

FI cual, la cual, los cuales, las cuales 
Cuyo, cuya, cuyos, cuyas 

Que may refer either to persons or things. 
Quien refers only to persons. 

El hombre que vicne es mi amigo. The man who comes 
IS my Jr lend. Quien viene es mi amigo, He who comes; 
IS my friend. 

El cual is used for persons and things, and 
is a more accurate relative than que or quien. 
It is generally used after a preposition. 

Han llegado mis dos hermanos, con los cuales Vd. debe 
tratar. My two brothers have arrived, with whom you 
must deal. 

Cuyo is the possessive, and may be used 
with persons or things : 

El padre cuyos hijos estAn aqui. The father whose sons 
are here. La Have cuya p^rdlda me ha costado tanto, 

The key of which the loss has co.st me so much. 


All the above relatives are used as inter- 
rogatives, but then they must be written with 
the graphic accent : 

i Quidn ? Who ? i Cuiiil ? Which, which one (of 
several) ^ 

i Qud ? What ? i Cuyo ? Whose ? i Cuinto ? 
How much ? 

I Quien esth hablando ? Who is speaking ? 
i A quien habl6 Vd. ? To whom did you speak ? 
i Qud le falla ? What are you short of ? 

I Cudl caballo ? Whith horse ? 
i Cudics son sus ideas ? What are your ideas ? 
i Cijya es esta casa 7 Whose i.s this house ^ [Or, 
De quidn..., which is more modern), 

i Cudnto dinero tiene dl 7 How much money has 
he f 

Que and cuanto (cu6ii before adjectives) are 
used in exclamations : 

I Qud miichacha tan hermosa ! M Vio/ a beautiful 
Ktrl ! j Cuan rico es ! How rich he i.s f j Cudntas 
vcccs ! How often . . . f 


Demonstrative Pronouns 


Singitiai 

Mast. Fern. 

This : cste esta 

That : esc esa 

Thai : aquel aquclla 


Plural \ 
Muse. Fern. ; 

eslos estas 

e.sos esas 

aqucllos aqucllas 


Estc is used for something close at hand. 

Ese i.s for something a little more remote. 

Aquel is for something remote from both 
speakers (yonder). 

Estc, CSC, aqudl arc also used alone, and then they 
take the graphic accent . Estc hombre y aquel, This man 
and that one. 

Estc cs mi libro. This is my hook. 

K.se libro que Vd. tiene. That hook you have. 

Aquel libro que tiene mi hermuno. That book which 
my hiothei has. 

El vive en aquella ciudad. He lives in that city. 


Eso, esto, and aquello arc used for the 
neuter, but in the singular only : 


i Quidn ha diclio csto ? Who has said that ^ Eso es. 
That's it. Aquello no importa. That does not matfei. 

They always refer to an abstract idea or 
to some remark. 


Possessive Adjectives and Pronouns 


Adjectives 
mi ipl. mis), my 

tu (tus), thy 
su (sus), his, hei, its 

nuestro (-i , -as), 
our 

vue.stro (-a, -os, -as), 
vour 

su (sus), theii 


Pronouns 

mio (mia, mios, mias), 

mine 

tiiyo, thine 
suyo, his, hers 
Its 

nuestro, ours i -a, -os, 
( -as 

vucstro, yours 
suyo, theirs 


Su, sus, and suyo, it should not be for- 
gotten, are also used as possessive adjectives 
and pronouns corresponding to Vd., Vds. 
But in case of ambiguity, it is better to use 
de Vd., de Vds., de ^1, de eJIa, etc. 

The possessive adjectives (or adjectival 
pronouns) mi, tu, su, nuestro, vuestro, su, and 
their plurals are generally placed before the 



Pronouns 


noun. The forms mio, tuyo, etc., can be 
placed after for emphasis, with an article 
before the noun. Thus : 

Mi padre, my father. 

El <9ombrero mio, my hat. 

Mio, tuyo, suyo are also true pronouns — 
that is, they can replace nouns : 

El mio, mlnP. El suyo, his, has 

Este sombrero e$ mio. 7'hi\ hat m mine. 

Possessive Adjectives and Pronouns in Spanish a^iee 
in Oendei and Numba with the oh/cct possessed . 

Mis sombreros, mv hats Esos sombreros son mios, 
those hats are nunc. 

Las plumas son soyas, the pens me Ins, hiis. 

Las plumas son de cl, the pens me his. 

Mi (iiierido amigo, mv dear fnend ima.se ). 

Querida amiga niia, mv deai Jnend (Jem.). 

EJ es buen amigo mio, f/e is my uoad Jiieml. 

Ella cs buena amiga mia, She is nn ftood friend. 

Miscellaneoys 

A number of very useful words arc like 
adjectives and pronouns in that they can be 
used either as adjectives with a noun, or as 
pronouns instead of a noun or nouns. 

I'odo, -a, -os, -as. All, eveiyone 
Mucho, -a, -os, -as, Mtuh. many 
Poco. -a, -os, -as, Few, little 
Entcro. -a, -os, -as, W hole, eiUne 
.Snl(>, -a, -os, -as. Only alone 
Unico, -a, -os, -as, Unupn, only 
AikI the inviinable word cuila, emh. 

Examples 

loda la semana, all the wee/s. Todo cl din, all 

the da). I o be visto todo, / saw all of it L» bare 

todo, / will do If all. lodo lo que lie hccho, all that / 

have done. Yds. todos, all of von. Todos ellos, Ellas 
todus, all of them Es la verdad, todo. h is the tiiith, 
all of It Viiiieron todos, fhev alt tame, lodo cl 
iTiiiiido, vvet yhodv. 

f 'tin mucho gusto, with mm It pleasiae. Mucho 

IS the word f 01 “ very " with veibs Me gusla mucho, 
I like It vei V mmh. Tionc iiuicha suerte, no cs 
\crdad ? He /' very tnekv, i\ he not ^ Mucha, i'erv. 

IJn poco dc Icchc, a little milk flay p(»ca In/ cn 
csta casa, Thcie is little li^ht in this house, i 1 ieiic 
Vd. mucho dincru ? Ha\e you mmh money 'I No, 
Senor, muy poco, fs/o, So, veiy little. 

ICsloy solo, / am alone. Yo solo, / onh . Mi 
hcrniano unico, mv onlv hi other Mi hcrniaiio solo. 
mv brother alone. 

Solo IS sometimes used instciid ol solamcntc the 
adverb. But note that it is then written with an 
accent. Solo tengo un cigarillo, / have only one 
efte. 

Una cajita para cada veinte liucvos, A little bo\ foi 
each s'eore of c^^s, Cada uno de mis hermanos, 
each one of mv brothers. I.a nochc entcra or toda la 
noclic, ail the niftht. Una semana entcra, a whole week. 

Note also the Following ■ Otro, other. Alguno, 
some. Ambos, both. Varios, sever at. Proplo, own, 
wry own. Cierto, certain. All these are vanable. 
Otro, otra, otros, otras, etc. 

£l, la, lo, los, las demils, the rest, the othcis Lai 
(talt^), .weh. Semejante, similar. 

Alguna cosa and algo (somethitif'), iiinguna cosa, 
nada {nothing), are interchangeable. 

No me gusta ninguna cosa, Nothing pleases me. 
Nada me gusta. Nothing pfease.s me. 

All these words recui Frequently, and must be 
known. 
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rxriui.sr ON Pu(>N()rNs 
Las lecciones dc liistoria nos i>tisian mucho, (The) 
lessons of History please us (very) much. We like 
the history lessons very much. 

(Note the peculiar eonslrueiion oF this verb CUST AR, 
to like, lo be pleasing The subieel and obieci oF 
the English sentence become object and subiect re- 
spectively m the .Spanish sentence. Thus : / hke it - 
// IS pleasing to me It pleases oic Me gusla.) 
Niicstro profc.srir cx plica las Icccioncs dc manera 
Our teacher explains (ihei lessons in a very interesting 
muy interesante. Sabcinos que la Peninsula lli{*rica 
cstuvo 

mannci Wc know ihal the Ibenan Peninsula was 
hahituda cn iin priricipio por ccitas y luego por iberos, 
inhabited in ihe betiinning b\ Celts and then bv 
Iberians 

de los que rcsiiltd la ra/a dc los ccitilicros. V'inicron 
Irom w'hieh resulted the Ccllibeiian race There came 
a Espaha, \ sc estahiccicroii cn clla, otros pueblos : 
lo Spam and csiablished themselves in it, other peoples ; 
fenicios, griegos. cartagincscs y romanos. Estos 
ulliinos 

Phoenicians, Greeks, Carthaginians and Romans 
The last 

la dominaron durante scis sjglos. Los cspaholcs 
rccibieron 

dominated ii during six cenlurics. Ihe Spaniards 
received 

de los lomnnos la lengiia latiriu que Tue la madre do la 
from the Romans Ihe Latin language which was the 
mother 

castellana. Oespues dc los roinnnos dominaron a 
Espaha 

oF (he Castilian (language | AFlei the Romans the 
Goths 

los godos durante los siglos quinto, sexto y scpiinio. 
dominated Spain duiing the tifth, sixth and seventh 
ceniuries. 

Ell cl aho 711 (setecientos once) iiwadicron la Peninsula 
In the ycai seven hundreil and eleven invaded the 
Peninsula 

los arubes, los ciiales pcrmanccicron cn Espaha hasta 
the Aiabs. who lemained in Spain until in one thousand 
que, on 1492 (mil ctintroeicnios nuvcnta y dos) Fuerori 
lour hundred and nmely two they were dcFinitely 
dcHnitivamciitc c.xpiilsadus por los Famosos Reyes 
C'atolicos. 

expelled bv Ihe famous C^aiholic Sovereigns 

Fucron cslos Isabel 1 (primera) de Castilla y Fernando V 
(quinto) 

These were Gabclla the lirsi oF CasUle and Feidinand 
the tiFlh 

de Araghn. Durante los setecientos ochcnla ahos 
oF Aragon. J^uiing the seven hundred and eighty 
de dominacihn hrabe, los espaholes Fueron poco a poco 
years ol Arab dominaiion, the Spaniarils went on 
IiUle by little 

rcconquistando la peninsula dc.sdc diversas partes dc 
recoiKiueniu' the Peninsula from various parts of 
Espaha, fornn'iiidoKe asi varios reinos independientes. 
Spain, Forming thus v.irioiis independent kingdoms. 
Hi^roc naciuiial de la reconquista Fiie Don Rodrigo 
Dia/. 

National licro oF the leconquesi was Don Rodrigo 
Diaz. 

de Vivar, llamado cl Cid Cumpeador, quicn llogh a 
dc Vivar, called I he Cid (Campeador), who arrived to 
(succeeded in) 

conqiiistar Valencia, enviando las Haves de esta plaza 
conquering Valencia, sending liie keys ol ibis place 
down) 


-I 
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al Key de Castillti Fernundo VI (sexto), 
to the King of Castile, Ferdinuiul the sixth 

“ Poema del Ciil " es hi primera obra llterarla 
The “ Poem of the Cici ” is the first literary work 
eacrita cn Castellano. No se sabc por quien escrito ; 
written in Castilian, It is not known by whom it was 
written, 

tampoco cu^nd<i, aunqiic se cree que entre 1140 (mil 
ciento ciiurenta) 

neither when, although it is believed to be between 
one 

V 1157 (mil cienro 

ihousand one hundred and I’oriy and one thousand 
one 

linciienru y siete). F^l ^erdadero fundudor de lu lengiia 

hundred and (il’tv-seven. I he true loundei of the 
C'asiilian 

eastelluna I'uc^ el Rev de Castilla Alfonso \ (die/) 
language w'as the King of Castile Alphonso the tenth 
llamado cl Sabio. Vivid entre 1220 (mil doscientos 
veinte) 

called the Wise He lived between one thousand two 
bundled 

y 1284 (mil doscienlos ochciitn y cua tro). 
e.nd twentv and one thousand two hundred and eighty- 
four. 


Kii lu edud moderna fueron monarcas notables de 
Fspaba ‘ 

In the Modern Age were notable monarehs of Spam ; 

Carlos I (Priniero), quien fuc tamblen Carlos V (Quinto) 
de 

Charles the First, who was also Charles the Fifth of 

Alcmania ; Felipe If (Segundo), su hijo, quien fundd 
el 

Germany ; Philip the Second, his son, who founded 
the 

graiidioso monumentu de El Eseorial ; Felip V (Quinto), 

giandu)>.e monument, the I scorial ; Philip the Fifth, 

pri inert) de los llorboiies : C'urlos 1\' (Cuarto), en eii>o 

first of the Bourbons , Charles the Fourth, in wdiose 

reinado tiivo lugur lu bulullii de Trafalgar ; sii hi jo, el 

reign took place the battle of Trafalgar ; his son, the 

fiinesto Fernando VII (Septimo), abiielo de Alfonso 
Xlll 

dismal Ferdinand the Seventh, grandfather of Alpltonso 
the 

(trece). Este rey lia sido el ultimo de los monarcas 
espanoles. 

Thirteenth. This king was the last of the Spanish 
monarehs. \ 


l.ESSON 5 

Auxiliary, Regular, and Reflexive Verbs 


VFRD IS a word used for saying something 
about some person or thing. 

Comptired with the verbs of some 
other European languages those of Spanisli 
arc straightforward. It is unnecessary to know 
all the parts of even the regular verbs, unless 
the student aims to become an expert translator. 
As for the irregular Spanish verbs, only 
about 100 occur frequently, and of these only 
the most useful parts will be given. It is, 
however, necessary for the student to realize 
at tlic outset that there is not a line in the treat- 
ment of the verb given in these pages which he 
can afford to neglect. What is given must be 
known thoroughly- -so thoroughly that the 
part of a verb required comes without hesitation 
to the mind. 

Parts of the Verb which Must be Knovyn 

{a) T he Infinitive, i.e. “ that part of a verb 
which names the action, without reference 
to any doer, and is therefore not limited 
by person or by number.” Thus : Com- 
prar, to buy ; VT'uder, to sell ; Vivir, to 
live. 

{h) The Present Tense, which represents the 
English forms / — , / do / am — inK. 
Thus : Yo compro, / hnv, / do buy, or, 
/ am buying. 

(r) The Past Tense Definite, which corre- 
sponds to the English Simple Past, or 
/ did — . Thus : Yo compre, / houffht, or, 
/ did buy. 


id) The Future Tense Simple, which repre- 
sents the F’liglish I shall- - . Thus: Vo 
compraris / shall bu\\ 

(^') The Past Partieiple, which is used to form 
compound tenses, and often as an 
Adjective. Thus : he comprado, 1 

have boityhf. 

The Infinitive of all Spanish verbs has one 
of the three endings : -AR, -lilR, or -IR. Thus : 
( oinprar, to hay ; Vender, to sell ; Vivir, to 
live. All verbs ending in -AR are conjugated 
similarly to comprar : all in -ER similarly to 
Vender : all in -I R similarly to Vivir. Those 
which do not follow the models of these verbs 
are called “ Irregular,” and their essential parts 
will be found in pp. 22 E) 2221. 

Formation of Tenses 

I'or purposes of reference a complete table 
of the inflexions of all regular verbs is given 
m p. 2217. 

Every part of a regular verb can be formed 
from this table, the auxiliaries being used foi 
compound tenses. 

To form aiiv I'ense, stmply add the Inflexions in the 
Table to the “ Stem ” of the Verb. This “ Stem ” is 
found bv removing the infinitive ending. Thus Compr-, 
Vend-, Viv-, are the Stem.'^ of Comprar, Vender, and 
Vivir. In the Fiitute Indicative and Conditional, the 
endings in the Table are added to the Full Infinitive. 

Examples 

The Present of comprar is ; compro. compras, 
compru, compramos, compniis, compraii. 
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1 he Future ol vender is ■ Venderc, venderas, vender^, 
clc The Past Definite oT vivir is : Vivi, vlvistc, vivio, 
etc. The conditional would be . coinpraria» etc. 

The Imperfect tenses of the three are : conipraba. 
vendia, vivla, etc. 

IMPORTANI Notl. Pronouns (subiect) may he 
omitted where the inflexion of a verb clearly indicates 
the person. The pronoun should, however, always 
be used for emphasis. Thus; Yo coinpro. It is / 
who buy. 

It will be noticed that, cxccpiing the infinitive and 
the two forms built upon it (future and conditional) 
the inflexions of -KR and -IR verbs differ only in the 
1st and 2nd persons plural indicative present and in 
2nd person plural of the imperative 

What Spanish Tenses Represent in English 

Let us take the verb Amar, a regular verb, 
and, in the first person of each tense, the trans- 
lation into an Lnglish equivalent would be ; 

Infinitive : Amar, to lore 
Present Participle : amuiiflu, fonny 
Past Participle aiiiudo, lnwii. 

IndiLunw : 

Present 7'ense . a mo, / low 
Imperfect : umaba, / was loving. 

Past Definite . aine, / did lore, / lowd. 

Fulure . amar^, I shall lose 
C onditional : amana, / shot h! low 
Imperative: ama (tu), lore thou ' ainad, low' 
(Ainad a vuestros cneiuitjos. Low \oio enenoes.) 

Soh/unctn'e 

Present : ame, ihar I low 
Imperlcet . ainase, (hat / loscd 
Future : arivurc, lluit / shall lose, 

( ompouud lenses 

Perfect . (Yo) lie aniado. I hare lo\ed 
1st Pluperfect . Lialiia aiiiiulo, / had lo\ed 
2iul Pluperfect ’ tiube aniado, ! had lo\ed 
Future Peifcci . habre aniado, / \hall haw lo\cd 
Past C^oiulitional : hahria aniado, / should haw 
loved 

And similarly, the Suhjuiu five 

Pci feel : Qiie yo haya amado, that / have hned. 
Plupcrfeel liiihiese amado, thai / hud hned 
rulure ; hubiere amado, that / shall ha\e loved 
Conditional ’ hubiera amado. /liar I should haw 
losed. 

Note. Neither the table of inflexions in 
p. 2217 nor the above need be memorised at 
this stage. The somewhat extended trcatmenl 
IS given so that when the student reaches ihc 
reading stage, he may he able to return here for 
guidance. It is, all the same, advisable to 
lead through these pages until the general 
principles are grasped. Once grasped, they 
arc easily memorised. 

Auxiliary V^erbs 

The two verbs SEU, to be, and HABF^R, to 
have, are called auxiliaries, because they are 
used not only to express “ to have ” and “ to 
be *' but also to form compound tenses and the 
passive of all verbs. Hence, they are of great 
importance. They arc both irregular. Note 
that HABER is the auxiHarv verb for “ lo 
have " — to possess is TENER. 


InfiniUvc : SICR, lo he 
Present Participle sieiido, hemg 
Past Participle : sido, been 


Present Tense 
Yo soy, / am 
III eres, thou at t 
cl, ella cs, he, she is 
nosotros, -as, somos, 
we are 

vusotros. -as, sois, \ ou 
ai e 

ellos, -as, son, rhev aw 

Past lye finite 
fui / was 
fuisie 
lue 

luimos 

I'liisieis 

IlHTOIl 

C ondiiional 
sena, i should be 
serias 
scria 
scriamos 
serials 
seriao 


fniperfei t tense 
era, / was 
eras, thou wust 
era, he, .she was 
cramos, itf' weie 
era is, you weie 
cran, /her weie 


/ (mo e 
sere, / shall he 
seras 
sera 

MTcnios 
sereis 
sera II 

Presen/ Sub/ uni ii\i 
((|uc yo) sea, (that) / / 
seas 
sea 

seamos 

seal's 

scan 


Inhiiiljvc . IIAIUlR, /o have 
Present Participle ‘ habiendo, liaihiR 
Past Participle : habido, hud 


P/esenl tense 
he, t ha\e 

lias 

ha 

liemos 

habeis 

hail 


Impel lei/ 

babia. / had, used to 

habias 

habia 

babia mus 

liabiais 

ha Ilian 


Pas! Definite 
hube, / had. did ha\e 

hubisle 
bubo . 
hiibimos 
hubisteis 
hubieroii 

Conditional 

habria, -ias, eic , / .should 
have 


I utlii e 

habr6, / shall have , 

liabr^s 

luibrii 

habremos 

habreis 

lialirun 

Present Siibfuiu tn e 
baya, -as, -a, that / huvi 
liavanios, -ais, -an 


Models tor the Regular Conjugations 

hifinitives C'OMPRAR, to huv ; VFNDICR, to sell : 
X'lX'IR. to live. tCompiire ihrougliout vviih iht 
1 able on p. 2217) 

Pies. Painrip/e.s COMPRANDO, hiniiig ; VLN- 

UIIlNDO, .selling ; VIVIt:NDO, living 

Past PaifKiple.s. COMPRADO, bought-, VKN- 

DIDO. ; VIVIDO, //U£/ 

Piescni Tense ■ 

(1) Compro, compras, coinpra, compnimos, com 
prdis, comprun, / buv, thou buvest, he buys, etc 

(2) Vendo, vendes, vende, vendemos, veiid6is. 
senden 

(1) Vivo, vives. vivo, vivimos, vivis, viveu 

Impel feet : 

(I) Compraba, etc. (2) Vendia, etc. (3) Vivia 
I svas buying I was selling I m’ 05 /ivi/ie 
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l*usi Oe finite 

(I) Compre, coiiipraNtc, compro, Lompramois. coiii- 
prantels, compraron. (2) Vendi, clc. (3) Vivi 
etc. 

f niiire “ 

(1) Comprar^, -a, 'cmos, -vis, -^ii 

(2) Vendcrc, „ „ „ ,, „ 

(3) Vivirv, ,, ,, ,, ,, ' ,, 

Orthographic Changes 

With the exception of the irregular verbs noted 
below, the tenses of all the verbs given in pp. 
2237-39 can be formed in accordance with 
the rules stated. There are, however, certain 
simple orthographic changes which take place 
in the formation of parts of certain regular 
verbs, notably ; 

(1) Vcibs endinj: in -car change llic c inlo qii before 
an 0 . Thus, tocar, to iomh Yo toqu^, / 
touched. 

(2) Similarly, verbs ciidiny in -par lake u after j» 
when an v follows. I Inis : papar, to paw Yo 
pagiic, / paid Quf vl papuv, (ct him pay. 

(3) Verbs crulinp in -zar, change z into c before c. 
Thus: gnzar, to enioy. Yo goce, / eufoyed 

(4) Verbs ending -evr. -cir, preceded by a consonant, 
change t to i before a oi o. Thus ' vvncvr, to 
compter Vcii/o, I < oiufuci 

1*5) Bui verbs ending in -cer, -eir preceded bv a 
vowel take a l before the c when followed by 
a or fj. 1 bus : lucir, to \hiiie iyii/co, / shine 

(b) Verbs ending in -per, -pir change p into j before 
a or o. Thus- vscopvr, to stdect ILscojo, / 
select. 

(7) Verbs ending in -eer, change the i ol an ending 
into y when it occurs between two vow'els and 
when unstiessed 1 bus . erver, to heltcve. 
C'reyvndo (not crciviido), hcliexiny 

(8) Verbs ending in -guir, -qiiir, drop the ii befoie 
a or o. Thus distinguir, to distinffuisli. Dis- 
tinpo, / di.sfiiii'uiAli 

Noil. The above changes aie, smelly speaking, 
not irregularities I hey are for the purpose of pie- 
serving the .sound of the .stem as it n pionounced in the 
infinitive , or for euphony, as in (*5) above 

The Pas.sivc of Verbs 

The passive is formed by using the auxiliary 
SER with the past participle of the verb of 
which the passive is required. Thus: 

YTi soy iimadu, vl cs amado, / am loved, he is loved 

The participle agrees with the subject of the 
3entence. Thus : 

t:ila es amada. She is loved. Fllos son aniados, vllas 
son ainadas, Thev cue loved {mast, and fern ). 

When It IS necessary to use a compound tense 
of the auxiliary SER before another past 
participle, then the past participle of ser 
remains invariable, while the past participle 
of the other (i.e. transitive) verb agrees in 
gender and number with its subject noun. 
Thus : 

She has been loved., Ella lia sido amada. Ello§ lian 
side umados. They have been loved. 

The reflexive form {see below) h frequently 
used for the English passive : 

Kso sc hara pronto, Thai will quickly he done. 


Reflexive Verbs 

A verb is called reflexive (a) when its action 
is both performed and suffered by the subject, 
and ib) when two pronouns are used instead of 
one in conjugation. In English comparatively 
few verbs are reflexive, but there are many in 
Spanish, and they are not necessarily trans- 
lated by the English reflexive. Thus : lavar$e« 
to wa.sh oneself, is a true reflexive verb in both 
languages, but equivocarse {to make a mistake) 
is reflexive in Spanish only. 

Present Tense of Javarso, to wash oneself 
Yo me lavo, I wash myself Nosotros \ nos 

Tu Ic lavas Nosotras / lavamos 

vl 3 Vosotros\ , ,. 

Vila >sv lava Vosolras / Iwviiis 

Vd. J 

EII 0 .S, vllus, Vds. se lavaii 

And so on, throughout all other lenses. 

In a compound tense, the order is (I) subject 
pronoun, (2) reflexive pronoun, (3) auxiliarjjr, 
(4) past participle. Thus : Yo me he Iavad6, 

/ have washed mvself. \ 

Non. Do not confuse the word Mlsrn^ 
{.same, self) with the reflexive. 

Sec page 2212 for use of Mlsmo. 

The reflexive form is more often used as an 
equivalent of the English passive than the true 
passive form given earlier. But tins chiefly 
applies lo the third person. Ihus : 

It IS scud that he is a dot tow Sc dive qiiv vs medico. 
No sc ex plica ciSmo lia aprcMidido vl .castvlhino, It is 
not explained how he learnt Spanish. No sv sabv la 
fecha, the date m not known Eso sv comprvndera 
facilmcntv. That wtll easd) he understood. i One sv 
debv haver ? What is to he done Sc liabla ingles, 
Enf'lish {is) spoken. Sv permitv liacvr cso ? May 
that he done Sv nvvesila iiii mozo, A waiter is wanted. 
Sv mega a los Srvs. pasajeros . . . Passeiif'eis oie 
leqitested ... i ( omo sv llama Vd. ? What aie 
vou called ( M hat is youi name '*). Se liablo dv 
todo, f.veiythiny iwi dm ussed. Eos diarius sv vviideii 
VII lodos los kio.sko.s, ^'en spapei s ate sold at all the 
kio.sk S'. 

Negative of Verbs 

To form the negative of any verb, put the 
word NO {tioO before the verb or auxiliary : 

Yo no compro, / do not buy. No hv comprado, / have 
not hou^'ht. 

The negative precedes all personal pronouns 
except the subject ; 

\o no Ivngo dinvro, / have no money. No lo lie 
conseguido, t have not obtained it. 

Other negatives arc : 

Nadiv, Nobody. Nada, nothing. Nunva, nevei No 
(vcib) msis que, not more lhan_ . . No tardo mils ticrapo 
que vl nvceissario, / take only what time i.s neees.sary. 
(Lilcrally : “ I do not take more time than the nece.s- 
sarw") Nada miis, nada mcnos, no more, no le.ss. 
Ni . . . tampuco, Neither. Ni yo lampoco, Nor I either. 
No . . . ni, Not . . . nor. No compro cl llbro, ni tengo 
tivmpo para Ivcrlo, 1 do not (wish to) buy the hook, nor 
have I time to read it. No tengo nl dinero ni j^dneros, 
y have neither money nor goods. No . , , ni siquiera. . -* 
Not . . . even. No le conozco nl siquiera de vista, / do 
not know him even by .sight. No . , .nadic no . . . nlnguito, 
No lie visto H nadie, / have not seen an) body. No bay 
ninguna casa, There is no house. 
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TABLE OF INFLEXIONS OF REGULAR VERBS 



(This table is for reference only) 

Inftnittves 

r 1st conjugalion : 

< 2nc1 conjugation ; 
f 3rcl conjugation ; 

-AR (.coniprar) 

-ER (vender) 

-IR (vivin 

Present 

Participles 

1. -ando 

2. -iendo 

3. -iendo 

1 5 ’idi" 

Participlei 


Indicative 

Present 

Tense 

1. - 0 , -as, -a ; -umos 

2. - 0 , -es, -e ; -emos. 

3. - 0 , -es, -0 ; -iinos. 

, -ais, -an 
, -dis, -en 
-is. -en 

tmpcrf ei t 

1. -aba, -abas, - 

2 and 3. -ia, -ias, -la ; 

aha , -Abamos, -almis, -aban 
-iamos, -iais, -ian 

Past f 

Definite \ 

1. -c, -aste, -d ; 

2 and 3. -i, -iste, -id ; 

-amos, -asleis, -aron 
-imos, -isteis, -ieron 

future, all conjugations ■ -c, -As, 

-A ; -emos, -eis. An 


Coluiltional, all conjunarions ’ -la, -I'as, -ia : -lamos. -iais, -lan 


Notk Also. Amanece, Juv /a breaking. 
Anochece, night falls. Hicia, it is freezing, 
Lluevc, 1 / /A raining. RelampaKUca, it is 
lightning. Truena, it is thundering, Vcniea, the 
Wind blows, Basta, it i\ sufficient. Purcce, it 
seems. Iinporta, it matters. Conviene, it suits 
Es de cspcrar, it is to be hoped. Es Idstima, it 
is a pitv. Es nect'sario, if is neces.mr\\ EstA 
claro, it is clear. 

EXERCISE ON PRONOUNS AND VERBS 
The sludent should now have sunicient 
vocabulary to enable him to work out the 
meaning of the following sentences. He should, 
wherever necessary, turn to I.essons 9 and 10 
(or the meaning of words not known. 
i Ouieii le hahla a Vd. ? 

Me hubla mi vecino. 
i Qu6 Ic dice a Vd. ? 

Me dice que coiisiilte a ini abogadn. 
i Le conNiiltar:^ Vd. ? 

Si le consultare. 


Imperative 

1. -a, -e ; -emos, ^ad, *eii 
-e, ~a ; -amos, -ed, -an 
3. -e, -a ; -ainos, -id, -an 

Siib'lunctivc 

Fresent []. -e, -es, -e ; -emos, 

Snhf. \2 and 3. -a, -as, -a ; -amos. 

/ -ara, -aras, -ara ; 

Imp. \ -ase, -ases, -ase ; 

Snhi. 2 and 1 / -iera, -ieras, -iora 
-iese, -ie.ses, -ie,sc 

I'utuie J I -are, -ares, -are ; 

Snhi \ 2 anil -icrc, -icres, -icrc : 

The negative imperative follows the same 
rules as the simple negative : 

No haga cso, Oo not do that. No toque cslo, Po not 
touch this. 

Juan, no ubras aquella puerta, por favor; John, 
please do not open that dooi . 

No me diga Vd. eso. Don't tell me that 

To Use the Verb Interrogatively 

Place the subject pronoun or noun after the 
verb to ask a gueslion. Thus ; 
i, Tengo yo ? Hove / '^ i I ienc Vd. ? Have vou 7 

E& hueiio el muchacho ? Is the hay good ^ 

In Spanish it is very common to ask a 
question merely by modulating the voice, and 
without changing the construction of a direct 
statement. Thus : 


i Le coNtar:k a Vd. mucho la consiilta 7 Pro- 
bablemcnte me costarll mas de lo que 
piiedo pagar/t^. 

Esie lo dijo, ese b) oyb, y aquel io repitid 
por todas paries {tlnongh all pans -every- 
where), \'Us. no lo creeii pero yo afirmo que 
esto es verdud. Lo atiriiie enlonces y io 
a hr mare siempre. 

Mi amigo me coiisultaba y \u le consultaha 
a t*!. Siempre nos consult6humos el uii(» aj 
otro. Uii dia le pedi consefo acerca dc la 
compra de cierlo aulomdvil. “ No io compre 
\d"—me dijo — , Yo lo examine ayer y no 
luneionuba (n‘(>//vc't/) bien, Me recomendo 
(recommended) otro que, auiiqiie niis earn, 
era mcior. Euiinos a \cr/o, A> inspeccionamos 
(inspeu led) y, Kiialmciile, lo compre. 

-i Oye, iiino ’ {Hullo, roiingstei /) 

Me llama Vd. ? 

— Si, te llamo. 

— i Que desea Vd., senor 7 

— i Puedes dechme dbiide esta la ealle dc . . . 7 
Soy cxtraiijero y me he perdido. 

Si senor, con muclio gusto. Siga Vd. pur esta 
ealle hasta que llcgue a una gran pla/.a con urbolcs ; 
crucela Vd y siga un poco iiiilis. La scgimda bocucallc 
(turning) a la dcrecha cs la que Vd. busca. 

— Muchas grucias. Ahora estoy seguro de que la 
encontrar^*. i r6mo te llamas ? 

— Me llamo Antonio. Mi padre le llama tambicn 
Antonio ; y Vd. i Qbinn ac llama ? 

Yo me llamo Jaime. i le gustan los duiccs 7 

— Si, mucho. 

— Pues toma csle dincro y edmprate algimos. 

Mil gracias senor. 

— Adi6s Antonio. 


eis, -eii 
-]^is, -an 

-s^ramos, -arais, -aan 
-asemos, -aseis, -asen 
-icramos, -ierais, -ieraii 
-iescinos,.-iescis, -icsen 
-i^reinos, <areis, -aren 
-icremos, -icrcis, -icren 


I FJ padre va a venir 7 li’ifl the fathci come ^ 

The inverted note of interrogation or ex- 
clamation ii ;) is placed at the beginning of a 
Spanish sentence to inform the reader in advance 
of the necessity for modulation. ; Bueno ! 
Good ! 

Impersonal Verbs 

The verb Haber is used impersonally for 
there ... to be'' There is, there are, is ex- 
pressed by an irregular form Hay. Other 
useful forms are : ^ habla, there was, Hubo, 
there was (definite or historical past). Habnl, 
there wilt he. Habria , there would he. 


— Vaya Vd. con dios, Don Jaime. 
i Estiidia Vd. cl Espahol ? 

— Lo cstudio. 

— i Lo ha estudiado Vd. antes 7 
Si, lo he cstudiado. 

— i Ciiando lo esiudib Vd. ? 

— Lo cstudi^ euando era joven. 

— I Aprcndii'i Vd. mucho ? 

— No aprendi mucho. 

— ^ Quicn le ensehaba a Vd. ? 

— Me cnschalm un maestro viefo. 

— i Qul^n se lo ensena a Vd. ahora ? 

— Me lo enseha un maestro joven. 

— I Aprende Vd. a pronunciar lo (to pronounce) Men 7 
—Si, como mi maestro cs joven lo proiiiincia bien ; 
lo pronuncia claramente y despaclo. 
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D(3n(le lo aprendc Vd. ? 

Lo aprcndo cn la cscucla. 

- I Lc enNena cl maestro a Vd. sdlo ? 

—No, cl lo ensena a varies aluinnos dc la cscucla. 
VoA lo ensena a lodes a la >e/.. Nos cxplica las rcfslas 
dc la gramiitica ; si no /^js eomprendemos, las repitc 
iina y otra vcz liasta que las sabemos bieii. Nos pone 
muchos ejemplos. Nos lee en alta vo/, nos dicta una 
anccdota y luego nos corrige el dictado. Nos hace 
preguiitas y nosotros le contestamos. Cuando explica. 


lee y dicta, le cscuchamos con atencidn. Si hacemos 
errores, nos los corrige. 

— I Les gusta a Vds. el espaAol ? 

-Si, nos gusta. Hemos estado cstudiAndo/r? sets 
meses. Ahora podeinos lecr/o, comprender/o y cscrJbir- 
lo bastantc bien. 

— I Lo cstudiara Vd. cuando acabc el curso ? 

-Si, scgulr6 cstiidiAndo/^>i (/ will f^o on studying it) 
por mi mi.smo. 

— I Cree Vd. que podrA aprender/o bleu cn un aAo ? 

- Creo que si. 


LESSON 6 

Irregular Verbs and Verbal Usages 


T ill student should now have a good idea 
of the working of' regular verbs ; this 
lesson introduces the irregularities. 
Apart from Ser and Estar, it should be treated 
as chiefly for reference at this stage. But 
sooner or later it must be known. Take it 
easy now. Read it all through a few times 
until the general principles are known. On a 
second perusal of the Course, settle down to 
wa.stct it- - there is none of it which can be 
omitted entirely if the student wishes to read 
Spanish with ease. 

As has been seen, there are two verbs m 
Spanish for the English “ to be." Scr has 
already been conjugated as an auxiliary. 
ILstar will be found among the irregular verbs 
following. There is a fundamental dilTcrencc 
between the meaning of ser and estar, the usage 
of winch often pu/./Ics foreigners. And yet, 
apart from subtleties in style (with which the 
foreigner need seldom be concerned unless he 
attempts lo translate literature), this difference 
can be tabulated : 

SKR KSTAK 

(1) RcprcsciUs perma- Rcpicscnls Ihc tempor- 

ncncy or the csscii- ary or .iccidomal : 

tial : Vo soy palido, Yo cstoy palido, I 

1 am by main e pale. am pale — just at this 

moment. 

(2) Fxprcsscs origin, na- Txpresscs location : 

lionality, ownership, Madrid csta cn 

or maicriiil. Yo .soy lOspana y mi hcrmaiio 

dc J^ondres. Yo soy csta ahi, Mach id is 

Ingles. El perro cs dc in Spam and my 

mi hcrmaiio. La mesa hi other is there, 

ts dc madcra. 1 am 
Jrom I ondun. / am 
an f 'nglishman. Ihe 
dog IS me brother's 
The table is of wood. 

(3) A profession, or a But not if it is transi- 
calling. Vo soy cun- tory. Ksloy aliora dc 

sul, / am a lonsal. consul aqui, I am 

{ai /ing as) consul here. 

t4)With bueno and With bueno and male, 
maio, refers to char- refers to health : Mi 

neter : Mi padre cs padre cstA malo, My 

bueno, My Jat her is a father is tlf a sick 

good man. man. 


(S)ls the true duxiliary ' Follows generally the 
Yo soy amado, I am meaning of the orig- 

loved. inal Latin word 

N\S. All passives are 
lormed with it. 

rived. Hence wc say. 
Esioy hablaiido, I am 

speaking, \ 

N.B The coiitinuoifs 
pie sent is alwayk 
foi med wall it. 

(h) Is used to iranslatc But wc say : EstA 

the impersonal “ a " : claro. It is dear. 

It IS late, eaih'y Es 
tardc, temprano. 

And in the phiase 
No cs verdad ? Is 
If no! so ( N‘e,sf-i e 
pas 0 Also lor lime • 

Es' iu una, son las dos 

The above are fairly safe rules and cover 
most cases. But they arc by no means exhaus- 
tive or impregnable. The correct use of ser 
and esiar is undoubtedly ditTicull to master ; 
having memorised the above rules, the student 
should for a long time look closely at the usage 
of ser and estar whenever he meets these words 
in reading. He will learn to distinguish be- 
tween ‘‘ Soy borracho " and “ cstoy borracho ” 
and to realize that the latter is less serious than 
Ihc former. So, for some time, beware of 
ser and estar ! 

The Subjunctive and Its Uses 
(For Reference) 

The correct use of the Subjunctive is one of 
the difficulties of Spanish. There is a tendency 
in ail the Latin languages for this mood lo fall 
into disuse, and this fact may be a solace to the 
English student. If he wishes to become an 
accurate translator he will have to study very 
carefully the rules given in one of the bigger 
grammars, or appeal for guidance to the final 
arbiter in all such matters — the Grammar of the 
Academy. Unfortunately for the English student, 
it IS not possible to avoid the Subjunctive in 
Spanish — it is in everyday use. 

General Indications. — After desire, uncer- 
tainty, EMOTION, INDIRECT STATEMENT, 01 
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irregular Verbs and Verbal Usa^e^ 


INDIRF.CT QUESTION the Subjunctivc Mood is 
usually employed. Also after relative pronouns 
and certain conjunctions. 

1. DhSlRE (including command, request, sugges- 
tion, permission, approval, and disappioval) : 

Le rucgo a VU. quc sc vaya, / bc^ you lo go away. 
i Viva cl rey, la rcpublica ! Long hve the King, the 
Republic ! 

2. UNCERTAINTY, EMOT ION (includes cntrealy, 
surprise, fear, denial) : 

Temu quc se lo diga a cl, / fvai that {lest) hr may tell 
It to him. 

Extrano muchu que Vd. no lo haya hcclui, / am greatly 
Mt/pn.setl that you hare not done it 

3. INDIRECT STATEMENTS OR QUESTIONS 
Dijo quc ellos hablaran (or liabluscn) on la liciida. He 

said that they \honld convetse in the shop, 
i Crcc Vd. quc ini hermano sc ulegre muchu dc cso ? 
Ho you believe that my hi other i\ very ilelighted 
about that ^ 

ll will he noticed that in the Table of Inflexions 
two forms for the imperlcct subjunctive are given. 

T he tirsl l-ara, -iera) is used as a conditional suhjunc- 
iive. concsponding approximately to the I ngli.sb. 
That 1 should. Thus . Quc yo uiuura, I hat / should 
love. The second (-ase, -iese) is the imperfect sub- 
junctive proper . Quc yu amasc, That I loved. 

4. Al 1 ER A K1 LATIVI. . 

Quicro tin amigo quc liable castcllann, I wi.sh to have 
(or, / want) a ft lend who speaks Spanish, 

Si N'd. qiiierc uii libru cspanul ciiyo csiilo sea buciio, 
yo sc lo prcstarc, // lou leqiiiie a Spanish book o/ 
whiih the stvle is good, I will lend vou one 
The Sub)Linctivc is .ilso used altei eompounds of 
QLIIERA, -evei (Quiciiqiiiera, whoevei . dondcquicrii, 
wheiesei , cuiifidoquiera, whetievet : comoquiera, how- 
evei . eualquicra, whatever, whidieser) 

Qiiienquicra quc sea, li'boevei he may be, etc. 

5. AUER C IRIAIN CONJUNCTIONS, etc : 
r oi l asl see p 224 I 

Ell caso que 1 In lase he anives. 

No obstante quc Vllcguc. Notwithstanding his annaL 
AunqiJC J Although he anives. 

The Subjunctive is also Used after Impersonal Verbs 
(vet* p 2217). 

Es meneslcr quc venga, It is neiessaiy foi him t<i come. 

How to Translate If” 

The translation of this word into Spanish 
needs care. The present indicative can be used 
for most cases : Si tengo tiempo Ic cscribire, // / 
Z/r/v’t' tf/NC, I .shall write to you. For a straight- 
forward conditional “ if,” etc., use the Spanish 
imperfect subjunctivc : Si cl tuviesc tiempo, sin 
duda habria cscrito, If he hail time, no doubt he 
would have wtitteu. 

But if there is very much doubt whether the 
action can be done, then the future subjunctive 
should be used ; Escribire si pudierc, / .shall 
write if I can {though I'tn very doubtful indeed if 
I shall he able~ d\\ this is understood). One 
could also say : Escribire si tuvicra tiempo. 
When if is equivalent lo whether use the 
conditional indicative in Spanish : No sabia si el 
podria venir, / did not know if {whether) he would 
be able to come. 


Irregular Verbs 

1. First Conjugation V^erbs in -AR. The most 
important groups of verbs in this conjugation 
arc very slightly irregular. They merely change 
the -e- of the stem into -ie- when the stress is 
moved from the last syllable (in the infinitive) to 
the one before it with the various infleMons. 
For example, lake the verb Cerrar, lo shut. 
This becomes cierro in the pre.senl indicative 
lirst person, the -ie- syllable being the one 
stressed. But the lirst person plural is cerramov, 
because the accent in this word is on the -a- and 
not on the -e-. The full conjugation of the 
present indicative is ; 

rierro, cierras, cierra, cerramos, cerrais, cierran. 
And ihc present subjiinclive : clerrc, cierres, cierre, 
cerremos, cerreis, cierren. The imperative is : (Terre 
(Vd.), shut, Que el tierre, let him shut Clorremo.s, let 
UK shut. Cierren (Vds.), shut (polite plural). The rest 
of the verb is tegular. 

Thus Cerre, 7 shut (past defiiiiie). C’rrraba, J was 
shut ling, ('errare, / slialf shut. 

Esseniial Verbs like cerrar .are . 

Caleiilar, to wann Negar, u> ilenv 

('omenzar, to begin Ne\ar, to snow 

Contesur, to etinless Pciisiir, to think 

Despertar, to awake PIcgar, to fold 

Empezar, to begin Qiiebrar, to Ineak 

(foberiiar, to govern Rccoinendar, to i eionimend 

llelar, to fieeze .Sentarse, to seat tineself 

Maiiifeslar, lo manifest 

Similarly ihcic is another group in which the 
-o- of the stem changes to -ue- with tfic change 
of stress. C’ustar, to cost. 

Presenl Indicaiive ' (.'uc.slo, eueslas, cuestii, eoslamos, 
cnslais, ciie.slan. And llie Erescnl Subjiinclivc . 
CucMc, cuestes, ciieste, coslemo.s, cosleis, ciiesleii. 

1 ssential veibs Loniugaled like cuslar aie : 

Acordar, to agiee I'robar, to (now 

.Acosturse, to be down Recordar, to icinind 

(go to bed) Kecordurse, to lenie/nbei 

Almorzar, to bieakfast Renovar, to renew 
C'olgar, to hung Rugar, to pru\, big 

Coiicordar, to agiee Sonar, to Kound 

Consular, to comfort Sonar, to dieam 

Coiilar, to lOiini, i elate fronar, ro thundei 
Encontrar, to meet N tflar, to fiv 

E'or/.ar, to fun e 

Compounds of these arc similarly conjugated. 

.lUGAK, ro plav, changes the -u- inio -ue- in a similar 
mannei .luego, jiiogas, juega, jiigiimos, jugi'iis, jiiegaii. 
And so on. 

AND.AR, to walk, has an irregular Past Dehnilc ■ 
Anduve, anduviste, unduvo, aiiduUmus, anduviNteis, 
aiidu\ieron. Excepting the little used Imperfect, Future, 
and Conditional of the Subjunctive, il is otherwise 
regular. Thus Ando, / go. Aiidar^, / shall go, etc 

BAR, to give. This important verb is conjugated as 
follow's : 

Pres Ind. : Doy, das, da, damns, dais, dan. 

Past Def . I)i, distc, did, diinus, disteis, dieroii. 

Olhcrwi.se it is regular ; Dare, 7 shall give. Dado, 
given, etc. 

ESTAR, to be, in a tempoiary sense (see p. 2218)' 
cstando, cstado. 

Pres. Ind. : Estov, cstds, esla, estiimos, cstiis, cstiin. 

Past Def. : KjsIuvc, estuviste, estuvo, estuUino.s, 
cstuvisleis, cstuvicron. 
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Pres. Sub. ; Est6, c$t6s, cste, CNl^muN, est^n. 

Otherwise regular. 

2. Second Conjugation Verbs in -ER. The 
most important group of verbs in this conjuga- 
tion ending in -acer, -ecer, -occr (excepting 
haccr, to do, and cocer, to cook) are conjugated 
like Conoccr, to know : 

Pres. Ind. : Coiio/eov coiioces, conocc, coiiocemos, 
conoc6i«i, conoccn. 

i’rcs. Suhj. : Coiiozca, coriozcas, cuno/ca, conozcanioti, 
cnnnzcAis, conozcan. They ure otherwise regular' 
Conoci, / knew. Conocer^, etc. 

The verb Lueir, fo \hine, of the third conjugation, is 
conjugated similarly, Lu/co, / shine. I.uccii, luce, etc. 
Pres, Sub) . Lu/cn, etc. 

HACER, lu make or ito, is us follows • Pres. Part 
liacieiido, Past Part.' HECHO, done. 

Pres. ind. . HAGO, / do. Ifaces, hacc, hacemos, 
haccLs, haccii. 

Pres Subj. . Ilaga, liaKa.<s, haga, hagamos, hagais, 
hagan. 

Imperative Haga (Vd.), pi. Hagan (Haz tii, do thou). 

Past Uef. : I lice, hicistc, hi/o, lilcimos, hicistcis, 
hicieron. 

Tuiure Hare, -us, -a, -emo.s, -eis, -dn. 

Compounds of Hacer are similarly conjugated . 
Deshaccr, to undo. Rchaccr, to redo, do at'oin : and 
satisfaccr, to .sati.sf'v (satisfccho, .satisfied, the most 
common part). 

ENTENOER, to understand. Pres Ind. ‘ Entiendo. 
entiendes, ciiticndc, enteiidcmos. entendcis, entienden. 
Pies. Sub Eiiticiulu, etc 

Like Entendcr are : Defender, to defend. Perder, to 
lose. Pierdo, picrdcs, pierde, etc. 

JENER, to ha\e, hold, possess, always translates 
I nglish “ to have ” except when used as an auxiliary. 
Teniendo, tenido. 

Pres. Ind leiign, tienes, liene, leiiemos, teneis 
fienen, 

F’a.st Del. I'uve, tu^isle, Unn, fiiviinos, tiivisteis, 
tinierun. 

Puture . lendre, -as, -d, -emos, -eis, -An, 

Pics Sub. ; I'ciiga, -as, -a, -amns, -Ais, -an. 

Imperative ten, tenga (V'd.), lened, tengan (Yds.). 

There is a group of -ER verbs conjugated 
similarly to costar (.vce p. 2219). For example; 

Absulver, to absolve. Absuelvo, I absolve. 

Pres. Subj. . Absuelva, etc. Imperative . Absuciva, 
abNiielvan (Vd. and VdN.). Such are ; 

Cocer, to cook Oler, to smell 

Doler, fo ache Resolver, to resolve 

Llovcr, to ram Soler, to be act nstomed 

Morder, to bite Torcer, to twist 

Mover, to mo\e Voivcr, to leturn 

And all the compounds of Micse veibs 

CAER, to fall. Caigo, / fall. Otherwise regular : 
cue.s, cae, etc. And its eompounds: Dccaer, to decas. 
Recaer, to fall again 

PODER, to he able. Pudiendo, being able. Podido, 
past part. 

Pres. Ind.: Puedo, puedcs, puede, podemos, pod^is, 
pueden. 

Past Dcf. ; Pude, etc. Future PodrA, etc. 

PONER, /o p///. Past Part.: puesto.pu/. Past Dcf.: 
Puse. Pres. Ind. ' Pungo, pones, pone, ponemos, 
pon£‘i.s, ponen. 

QUERER, to wi.sh, like. Pres. Ind. : Quiero, 
quicres, quiere, queremos, quer^i.s, quleren. 

Past Def. : Quise, quisiste, quiso, quisimos. qiilfliateis, 
uuiKieron. 


Future ; Querr^, etc. Pres Subj. : Qiiicra. etc. 
Conditional : Querria, etc. 

SABER, to know. Sabiendo, knowing. Sabido. 
known. Pres. Ind.: SA, sabes, aabe, sabemosi sabdls, 
saben. Future: Sabre, etc. Past Dcf.; Supe, suplsle, 
supo, supimos, supisteis, siipicroii. Pre.s. Subj.. Sepa, 
etc. 

TRAER, to bring, carry. Past Part.: Traido. Pres. 
Ind. ; Traigo, I can s ; traes, trae, fraemos, traAls, 
traen. Past Def. . Traje, trajiste, trajo, trajimos, 
frajiMclN, trajeron. Future : TracrA, etc. Similarly, 
the compounds ; Atraer, to attract. Contracr, to con- 
tratt. lilstraer, to distract. 

VALER, to he worth. Pres. Ind.: Vatgo, vales, vale, 
valemos, valAis, valcn. Pres. Subj. : Valga, etc. Past 
Def. : Vail. Puturc ‘ ValdrA. Conditional : Voldria. 
.Similarly . Equivaler, to be of eauaf value, and prevaler, 
to prevail. Also the -ir verb salir, to go out of ; Salgo, 
sales, sale, etc. Hiilurc: SaldrA, etc., .sec below'. 

VER, to see. Past Part. : Visto, seen. Present : 
Veo, ves, ve, vemos, veis, veil. Imperfect ; Vcia. Pres. 
Sub). : Vea, etc. Past Def : Vi, vistc, vi6, vimos, 
visteis, vicroii. Future ■ VerA, etc. Compounds ' 
Prever, to foresee. Rever, to review. 

3. Third C'onjugaMon V^erbs in -IR. There is 
a group of verbs ending -ucir, similar to the -cy 
verbs in -ER, Conducir, to conduct, Icacn^ 
conduciendo, conducido. 

Pres. Ind.: Condiizen, conduces, eondiice. eoiiduclmos, 
conducis, conducen. 

Past Def C.'onduje, condiilisle, condujo, condujimos, 
condijjistei.s, coiidiijeron. 

Future CondiicirA, etc. 

Pres Subj. : C'ondiizca, -iizcas, -uzca, -ii/eanios, 
-uzcAi.s, -tizean. 

Similar to eondiieir are ■ Dediieir, to dediut, infci 
Prodiicir, pKnliuc Rediieir, reduce. Triidiieir, nans- 
late. And Lueir, shine (ser above). 

SEN'I IR, to feel, to be soirv. Siiilieiidn, sentido. 

Pres Ind . Sieiilo, siente.s. siente. seiitimns, seiitis. 
sienten. 

Past I‘>cr. . Seiili, -isle, sintio, seiilinios, sentisteis, 
siiitieroii. 

Future : SentirA, -As, -A, etc. 

Pres. Subj . Sieiita, -as, etc. 

Verbs conjugated like sentir aie Adiertir, to wain 
C'onvertir, to conveit. Mentir, to lie Preferir, to 
prefei And their compounds 

DOR MIR, to sleep. Durmiendo, dormido. 

Pres. Ind. * Duerino, diiermes, diierme, dormimos, 
dormis, duermcMi. 

Past Dcf. ’ Dormi, dormiste, durmio, dormimos, 
dormistcis, diirmieron. 

Future : Dormire, etc. Pres. Subi.. Duermu, -as, cic 
Durmamos, durmAis, duermaii. 

MORIR, to die Muriendo. Past Part. Muerto 

Pre.s. Ind. ' Miiero, muercs. muere, morimos, moris, 
mueren. 

Past Def. ■ Mon, etc , like dormi. 

PEDIR, to ask. Pidiendo, pedido. 

Pres. Ind. : Pidu, pides, pidc, pedimos, pedis, plden. 

Past Def.: Pedi, pediste, pidiu, pcdinios, pedlsteis, 
pidieron. 

Future : Pedirc, etc. Pres. Subj. ■ Pida, pidas, etc 

And its compounds : Despedir, dismiss. In^dir. 
prevent. Also : Reir, to laugh. Seguir, to follow 
Servir, to serve. Vestir, to clothe. And compounds 
of these verbs. 

VENIR, to come. Viniendo, venldo. 

Pres. Ind. ; Vengo, vienes. viene, venlmos, venis, 
vienen. 
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Past Def. : Vine, vinisle, vino, vinimos, vinistcis. 
vinieron. 

Future : Vendr^, -As, -A, etc. Prcb. Subj. : VenKu, 
vengas, «tc. 

And its compounds : Cuntravenir, contravene. 
tntervenir, to intervene, etc. Convenir, to agree. 

DECtR, to say, tell. Dlciendo, dicho. 

Pres. Ind. : Digo, dices, dice, decimos, decis, dicen. 
Past Def. : Dlje, dijisie, dijo, dijimos, dijisteis, 
dljeron. 

Future : Dire, etc. Pres. Subj. : Diga, digas, diga, 
etc. 

Also: Bendecir, to hlcs.s. Maldcclr. to lurse , but 
these have regular Futures. 

OiR, to hear. Oyetido, oido. 

Pres. Ind.: Oigo. oyes, oyc, oinios, ois, nyen. 

Past Def. . Oi, oistc, oyd, oimos, oisteis, uyeron. 
Future : Oire, etc. Pres. Subj, : Oign, oigas, etc. 
SALfR, to go our, set out, leave Salicndo, salido. 
Pres. Ind. : Sulgo, sales, sale, .salimos, sails, salen. 
Past Del'.: Sali, suliste, sali6, salimos, salisteis,salieroii. 
Future : Saldrc, -As, -A, etc. Pres. .Subj. : Saiga, 
salga.s, etc. 

IR, to go. Yendo, ido. 

Pres. Ind. . Voy, vas, va, vanios, vais, van. 

Past Def. : Fui, fuiste, fue, fuimo.s, fuisicis, fueron. 
Future . IrA, -As, -A, -emos, -Ais, -an. 

Imperfect : Iba, ibas, iba, ibanios, ibais, iban. 

Pres. Subj : Vaya, vayas, vaya, vuyamos, vayAis, 
vayan. 

Imperative . Ve, vaya (Vd.), vamos, id, vayan. 

Note. Under the -AR vcrb.s will be found 
ANDAR, to to walk. The difference 

between the use of andar and ir is that the former 
has in it an indication of undefined movement 
— that of animals, clocks, machines and inani- 
mate objects generally. IR means a definite 
movement in a specific direction. Thus : 

Mi reloj no anda bien. My watch docs not go 
well. E.sle caballo anda dcspacio, T/z/v horse 
goes slowly. But : Voy a casa, / am going home 
{to the house). 

The imperative ; Vamos ! is a common inter- 
jection which means : “ Let us come ! ” (or go) ; 
also used to express surprise, disbelief, and 
sometimes even contempt. After hearing a tall 
story, one may sny ; \ Vamos ! 

4. Irregular Past Participles 
Abrir, to open; ABIERTO, opened 
Cubrir, to cover', CUBIERTO 
Escribir, to write \ ESC R 1 1 (3 

Imprimir, to print', IMPRKSO. (Imprcsos, punted 
matter ) 

Volver, to turn; VCELTO 

Concluir,* to conclude ; CONCLUSO 

Incluir,* to include: INCLUSO 

.}untaT,'* to join : JUNTO 

Romper, to break: ROTO 

Torcer,* to twist: TORCIDO or TUER IO 

Frelr,* to fry; FRITO 

Dccir, to say, tell; DICHO 

• These verbs have also regular past participles in 
common use. 

CONOCER, SABER, and PODER 
SABER is used for knowledge or understanding of a 
fact or subject, and demands intellectual ability. l Sabc 
Vd, Trances 7 Do you know French ^ 


CONOCER is used for acquaintanceship or super- 
ficial knowledge, i Conoce Vd. al Frances ? Do you 
know the Frenchman ? 

PODER is used for purely physical ability. Thus : 
Yo no sA leer, / do not know now to read. Yo no puedo 
leer, J cannot read (because I am blind). Yo no conozco 
esc camino, I do not know that road (be cause J have nevrr 
travelled it). 

Some Idiomatic Usages of Verbs 

i OuA quiere decir e$o ? IVhat doe\ that mean ^ Yo 
aiento cl frio, / feel the cold. Siento miicho que . . . 

/ am very sorry that ... Yo estoy de pic, / am standing 
up. Poiiersc cn pic, to stand up (the action). Ir a pie, 
to walk (on foot). Ir cn aiitomovil, to go bv car. Vale 
mas hacer eso. If is better to do that. 

Oir means to hear any noise. Entcnder means to 
hear with iniclligcncc or understanding. Yo eiilicndo 
el Castellano, 1 understand Spanish. 

Hacer is used before other verbs in the sense of 
to cause or to make. Hacer satier, to make known. 
(Note that the infinitive is used iiflcr it.) Hacer faitu 
means to be \hoit of. Le hace faitu a Vd., You are 
short of. 

Tv/o verbs DAR and FX^’HAR (to throw) form many 
idioms. Dar un paseu, una vuella, to take a walk. Dar 
voces, to shout. Dar guerra, to wage war. Dar una 
carcajada, to buist into laughter (explode). 

ECHAR IS a dreadful verb (look at the diciionary 
and you will reali/.e what is meant). The simple mean- 
ing IS to throw, but il cun mean all sorts of (liinp;s. 
Remember the following : Eehar carnes, to grow fat 
Echar las cartas, to deal the ccuds. Kchar Have a la 
puerta, to lock the door. No me echarAn de inenos 
ciiando muera. They will not miw me when I die. Echo 
de ver que Vd, estA cansado, I notice that you nie tiied. 
Me echA a Iforar, / burst into tears (I began to weep). Lo 
cchara a perder, He will .\'pod it. 

The verb dolcr, to pain, ai he. is used as follows ‘ Me 
dncle la cabeza, la maiio, My head, hand, aches. Me 
duclen los pics, Mv feet ache 

Dejar means to leave, allow, permit. DAjule solo, 
leave him alone (bv himself) DAjar de means to < rn.sc 
front, or to fad to. No dejare de cscribir, / shall not 
fad to write. Dejc Vd. de hablar. Stop talking. 

Dcber before another verb expresses a duly. Debo 
venir, / mast come. 

Tener que is even stronger. Tengo que venir, / nui.\t 
( omc. 

The Preposition “ A ” after a Verb 

The preposition a is used in Spanish in 
most cases where it would be used in English. 
It is also often used where no preposition would 
be used in English, and as this usage is extremely 
common in Spanish it must be mastered. 

Rule. Where the direct object of an active 
verb is a person or persons, the preposition a 
must precede such a direct object. 

Thus : No conozco a FernAndez, / do not know 
1 ernondez. No eomprendo a mi amigo, / do not under- 
stand my friend. Yo he llamado al padre, / have called 
the father. Mi amigo quiso ver a sus hijos. My friend 
wcdied to see his sons. 

Two important inferences from the above 
rule are (1) that a is required before proper 
names of persons in all circumstances, and (2) 
before demonstrative, interrogative, relative, and 
indefinite pronouns when they represent the 
object. 

No hallo a ninguno, / do not find anybody. No he 
visto a nadie, / have not sCen anybody. 
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Sometimes a is used when the direct object 
is not a person but some familiar or intelligent 
animal : He visto al gato en la habitacion, / saw 
the cat in the room. 

The two verbs Querer and Tencr are excep- 
tions to the above rules and do not take a before 
their direct objects, unless used in their special- 
ized meanings of to hold and to love. Thus : 

T'ciigo un aniigo, ! have a friend. I'cngo una hcrmaiia, 
/ have a sister . Bui . "I'engo nl cabalio, / am holding the 
horse. Tengo a mi iimigo, / am holding mv friend (or 
reiving on him). Qiiiero una camarcra, / want a 
waitress, stewar dc'>s. Qiiicro a una camarcra, / tike 
itow) a waitrew 

It Will be seen Irom the last example that one 
must be careful to use a correctly with querer or 
embarrassing misunderstandings may arise. 

Prepositions and the tnfiiiitive 

(1) I’he preposition PARA (for) followed by 
an infinitive indicates purpose, in order to ” : 
Neccsito una pluma para escribir, / require a pen 
to write. 

(2) Generally the I mglish “ to " before an 
infinitive is translated by : No tengo tiempo 
dc hacer csto, / have not time to do this. 

(3) But a few common verbs when followed 
by other veibs take llic preposition a. These 
are : 

Kmpe/.ar, to begin. Invilar, convidar, to invite 
Kiisenar, to teach. Aprciider, to learn Persuadir. to 
petsnade. Thus binpic/o a hablar, / begin to speak 
t.l me hu ensenadu a hablar iiigkss, He has taught me to 
\peak English 

(4) As a rule verbs of motion lake the preposi- 
tion a. Andar, salir, venir, voivcr, and the 
regular verb correr, to run. 

(5) No preposition is required after verbs used 
impersonally. 

(6) There is a list of verbs w'hich do not take 
any preposition when followed by another 
inHnilivc. They are as follows : 

acostiimbrar, to accuMom parccer, to seem 

ugradar, to gratify pensar, to think 

baKtar, nr suffuc pcriiiilir, to per mu 

deber, to owe idutv) poder, to he able 

dejar, to a/low preferir, to prefer 

despur, to want promefer, to promise 

esperar, to hope saber, to know 

guslar, to like senlir, to feet 

hacer, to make ser l^^stima, to be a pity 

iinporlar, to matter servlrsc, to he pleased 

inlcntar, to intend soler, to be wont to 

ma Ildar, to order lemcr, to fear 

nccesitar, to want valcr inds, to be better 

olreccr, to offer ver, to .see 

oir, to hear 

Examples 

Sirvasc cerrar ta piierta. Please shut the door. Es 
l^islima hacer eso, It is a pitv to do that. PrcHcro inne, 
/ prefer to go {out of this). Debo escribir una carta, / 
mu.s't write a letter. No piiedo comprendcr una palabra, 
/ cannot understand a word. Dcsco hablarles. / wish to 
speak to them. 


Noth. The above list of verbs must sooner 
or later be memorised. With it and the pre- 
ceding five general rules the student will seldom 
be at a loss to use the Spanish verbs fairly 
correctly in so far as using them with a preposi- 
tion is concerned. This is one of the common 
difficulties of Spanish, the full scope of which 
will be appreciated in reading ; and mastered 
only by continual attention. Outside the few 
rules given one can only say : Follow the usage 
of the best authors and speakers. 

A list of essential verbs will be found in pp. 
22.37 39. 

GENERAL REC AFITULATORY 
EXERCISE 

On a first perusal of the Course all the reader 
need do with this exercise is first work out the 
meaning (a translation is given of difficult parts) 
and then read the whole over once or twice in 
order that a tfcncral idea of principles may enter 
the memory. On a second perusal, concentrate^ 
so that the principles may be so thoroughly 
mastered that they will remain in the memory. 
It is best not to attempt to assimilate loo 
quickly all of the previous lesson and all that 
IS in this exercise loo quickly. Al this stage, 
follow the motto “ Hasten slowly " ! 

On tlip Passive Voice 

l.os liruiios itviants) son tpmir/r>s pero no son amadf^. 

El Pulacio de Crislal ha sido dcstru;(/r^ por un incendio 
( hie) lerribie. 

I.a ciiidad dc Barcelona fue fundnda por cl Cicncral 
C'artugiiies (Cai ihagiman) Amilcar Barca. 

Los Miiiislros han .sido consul a por cl Key acerca 
de la crisis curopea. 

Italia fur condcnor/c/ por la Sociednd de Naciones. 

Mejico fue coiuiuistotyt; por Hcnnliii ('orles. Su 
luer/.a consist ia eii iinos sciscientos hoinbres a bordo {im 
hoaid) de once naves Con esla peifuena Tuer/a 

fneron wiuidos miicliisimos iiidios. La ciudad dc 
Veracni;', fuc fiiiidri«/r/ por Cortes. Poco despues cslallo 
{broke out) uiia iiisurrecciuii entre sus Iropas, pero fuc 
pronto hoWnadii [ifitemhed) por el. lambiiS^ii bizo que 
las naves fuetan quenicir/oA para que ninguiio pudiera 
rctroceder (so that no one could go baik). Por tin {at 
last)., despues de muchas liichas en las que los indios 
fneron derrotro/o.s por los espanules, la capital fuc tornado 
por asalto {by assault) y todo el Imperio Mejicano fuc 
soinet/t/o a la corona Urown) dc Espana. 

On Reflexive and Other Verbs ; also 
.Subject, Object, and Reflexive Pronouns 

Suena alegremenle la campana del colcgio a las siele 

Sounds (rings) joyfully the bell of the college al 
de la manana. Sc oyc a varios kilometros dc dlstaneia 
en 

seven in the morning. It i.s heard at several kilometres 
(of) 

la cainplAa Trcsca que sonrie a los priincros rayos del 
sol. 

distance in the cool countiysidc which smiles at the 
first rays of sun. 

Nos levaiitamos enseguida y nos dirigimos a la gran sala 
de 

Wc get up immediately and go towards the big loilei 
hall 
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asco dondc cada uno de noNutros ticne su pnlaneana 
y su 

where each one of us has his washing basin and his 
toallo, y un cajoncito para el peine, cl jabdn, los cepillos, 
towel, and a litile drawer for the comb, the soap, the 
etc. Tambi^n hay diichas dc agiia calicnle y de a^ua 
fria, 

brushes, etc. There are also showers of hot and cold 
water, 

y baAos. Alguiios eKtudiantes, muy pucos, toman una 
ducha 

and baths Some students, very lew, take a cold 
showei 

de agua Iria -otros .\c banun : pero los nnis, nos lavanios, 
—others take a bath , but (the) most (of us) wash our- 
nox secamos, nox pcinamos y vobenios a nucstros 
cuartos 

selves, dry ourselves, comb (our hair) and return to 
our rooms 
para vestir/io^. 
to dress (ourselves) 

Teiigu un compnnero de ciiarto que es muy simpillico. 

I have a companion ol' room (room mate) who is 

Nos llevamos muy bieri. Es aplicado, inteligeiite v 
muy 

very congenial We get on veiy well together, lie 
IS industrious intelligent 

brnmista : pero cs muy deseiiidiido. Apenas .se levaiita. 
corre 

and veiy practical joker . but he is very cateless 
Hardly he gets up twhen) he runs 
a lavarse. El dice (iiie m' lava, pero realmeriie solo st 
to wash (himscH) lie says tliat he w'ashcs himsell, hut 
really he only 

humedeee la cara. Se peina muy nuil, sc pone la ropu de 
moistens his face, lie combs his hair very badly, he 
puls on his clothes 

cualquier munera, \c pone la eorbata (orcida, nira ve/ 
111 any won', he puls his lie twisted, he seldom looks 
,se mira al espej(> V asi iin \c da cuenia, iii se preocupa, 
at himsell’ in the looking gUtss, and thus he docs not 
realize, neither vvoines, 

de su aspecto. I udo /e es igual * tudn Ic diyierte. 
about Ills appearance. Everything is the same I'oi 
him everything amuses him, 

Sc rie de las aparieneias y hastu de su sombra. 

Ho laughs at appearances and even al his shadow 
Koberto -/e dije una mansina al regresar del asco 
Robert 1 said to him one morning on coming back 
Trom the toilet 

a nuestro cuarlo — tc bus lavado la cara hoy ? 
Cualquiera 

to our room have you washed your face to-day *’ 
Anyone 

diria que no To has hecho, De lo que estoy seguro cs que 
would suy that you have not done so. Of what I am 
sure IS tlial 
no IC has pcinado. 
you have not combed (your hair) 

-Me he lavado- me conleMA aunque sin jabon, 
porque 

1 have washed (myself)-- he replied to me — although 
without soup, because 

no lo he cncontrado a mano : pero no me he peinado, 
porque 

1 have not found it handy ; but I have not combed my 
hair because 

rompi el peine, liace unos dias, al peinarme, y no he 
tenido 

1 broke the comb a few days ago, when combing. 


ticinpo, ni dincro, para eumpraroic otro, 

and 1 have no time nor money, to hu> tme) anolhei. 

Le di mi jiiboii, ie presl^ mi peine y, prometiendr^/e 

I gave him rny soap, 1 lent him mv comb, promising 
him 

regular^' iiiio iiucvo aquel mismo dia, Ic bice volver a 
to present him (with) a new (one) that very day, I made 
him 

lavur\^' y peinarse, 

wash (himself) and comb (himself) again. 

Otra ve/ toca la enmpana a las siete v media 
llami^ndonos 

Again rings the hell at hall past seven calling us 

a (omar el desuyiino. Nos sciitumos a la mesa y nos 
preparumos 

lo lake (the) breakfast. We sit at (the) table and we 
prepare 

a (lespaebar los hiievos y cl tocino eoii el incitanie apetilo 
ourselves to dispatch the eggs and (the) bacon with the 
de la iij>entud. 
keen appetite of (the) youth. 

Pasamc In mermelada, glotoii — digo a Kubcrlo que 
e.sta 

Pass me the marmalade glutton I say lo Robert 
who IS 

a mi lado - si tc dejan, eres eapaz de cnmiirte/a loda. 
bv my side - if they (would) let you, you are capable 
of eating it all 

-No debe sorpreiider/c — me contesta mi mailre me ha 
It must not '•urpiise you he answeis me - my mother 
has 

acostuinbrado a las cosns duiccs y me chupo los dedos de 
accustomed me lo sweet things and I suck mv lingers 

gusto eunndo como lo que cllii me prepara eii cuma Has 
tie saber 

with ple.isure when I cat what slic prepares lor me at 
home You shoiihl know 

que esioy cscrihiendo una oda a la mermeluda y a 
mi niatlre. 

that I am writing un ode to the marmalade and to 
my mother. 

; Sun a mints tun tiulees ' Cuaiido In tennine le Ui leer^. 
They are both so sweet ! When I limsh it I shall read 
It lo you 

Nos letantamos tie la mesa y, tlespii^s dc pasear nos 
We gel up fioni the lable and aftL-i taking u walk 
linos niinulos por el jardin, nos dirigimos a las clases. 
(foi) a lew' minutes m the garden, we go (towards the) 
lo (he classes. 

Duran estas hasta las docc, con algunos intcrvalos de 
I hese last up to twelve, with some intervals of 
descanso ; y a las doce y media //ov llama a almorxar. 
rest , and at half past twelve we are called to lunch. 
Nuevamente Icnemos clasc.s por la tordc. Todos 
nuestros 

We again have classes m the afternoon. All our 
profesores .ve interesan en nuestros cstudios, nos cxpllcau 
teachers interest themselves m our studies, 
bien las dilicultadcs y nos aiiiman cuanto pueden. Yo 
me 

they explain to us well the dihiculiies and they encourage 
us all they can. 

desespero algunas veccs con los teoremas dc Algebra y 
1 despair sometimes with the theorems of algebra and 
acudo a Roberto para que me ayude. El todo lo ve claro, 
I apply to Robert to help me. He sees everything clear, 
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lodu (o VC fddl, y bondadosa y pacicnfcmentc mt explica 
secs everything easy and kindly and patiently he 
las cosas iina y olra vez hasta que al Hn las comprendo. 
explains to me (the) things one and another time until 
at last I understand them 

Dcspucs de la comida tenemos Ubertad para paseariio.^ 
(dill un paseo) 

After dinner we have liberty to take a walk 
u divcniiv/rjs como queremos. Algunas vcces. a 
principios 

or amuse ourselves as we like. Sometimes, al the 
del verano, nos puseamos ha.sta uii bonlto y tranqullo lago 
beginning of (the) summer, we walk up to a pretty and 
quiet 

a cinco kildmctros del colegio y no\ banamos. Tenemos 
que 

lake (at) live kilometres from (the) college and we bathe 
eslar de regreso a las nueve. Con permiso especial sv 

nos 

Wc must be back at nine. With speci.il permission 
we arc 

permite estar lueni liusta las diez. bmtonees no\ 
aeosiamos. 

permuted to be out up to ten Then wc go to bed 
Yo nu‘ dticrmo rAcilrnenK' y niiiica nif despierto hasla 
que toea 

1 go to sleep easily and 1 never wake up until the bell 
la cumpaiia a la mahana sigiiiente. 
rings the tollowing morning. 

The Impersonal Verbs 

i Qui^ tieinpo tan main fiore ! Hat e Trio y nievu. 
L'stos dias de invicnio en los que amanece tarde y 
(uiochecc pronto son miiy Iristes. Ayer huho uiiu niebla 
\ fo^) limy espesc {thick). No sc vcia a un metro de 
distaiieia. FI transito {transit) por las calks era im- 
posible. Las personas se perdian ; los omnibus, los 
iraiivias, y los aiitom6vilcs apenas se movian. En 
uigunos casus les era necesario parar {stop) complcta- 
nicnte. For la nochc held. El liielo cstaba tan duro 
esta rnahana que eui pcli^roso andar y viajar por los 
caiiiinns 

l*'d verano pasado lambicn tia sido malo. Hu heiho 
muy mill tiempo. Algunos dias relampa^ueo v tiono 
{/hundei eil) liorriblcmeute. Oiros huho vientos hiiru- 
eanadns {hurruane winch) que hicieron muy peligrosa la 
navegacion. Parcce a veccs (// appears sometimes) que 
el mundo va a acabarsci Fero no : volverA la primavera 
y hard bueii licinpo. Volver-^ abril ** con sus lliivias 
mil** y sus vientos tradicionales. En mayo hard mucho 
sol ; los cainpos estardn llenos de Horcs , nos pasearemus 
por entre los (irholes dc los hnsques (h'ooJ.^) oyendo los 
cantos de los plijaros : y cn el pkeido anochecet dc la 
entrada del verano, veremos titilar {twinkle) las estrellas 
en el Hrmameiilo ( fh mament) trayendo a nuestra meinoria 
II na iioelie en la Alhambra. 

Fraetice on SER and ESTAR 
In the preceding pages there arc frequent examples of 
the uses of these verbs Nevertheless, we give below 
a good number of them further to illustrate their 
employment, indicating by means of (1), (2), etc., the 
heading under which they appear m page 2218 
Scr \ 

Estar / (1) : Yo .vor alegte por iiaturaleza {by nature)^ 
peru hoy no estoy alegre porque he 
recibldo muy malas iioticias por el 
correo {hy the post) 

Estar (1) : de esta manana; cs deck, que estoy 
triste. 

Estar \ (5) : Adem^s, estov muy preocupado {worried), 
N.B. j he estudo andando toda la tarde y 
FAlar ( 1 ) : estoy eansado. 

Ser (3) : Don Ramdn P^rez de Ayala ha sido 
Embajador dc EspaAa en Londres. 


Ser (2) ; Es astunano {Asturian) \ |Ser (3) I es 
poeta. es novelista famoso, [Ser (Dj ej 
un estilista de pureza clasica. Una de 
sus mcjorcs novelas (Ser (1)J 
Ser (1) : es Tigre .luati/’ 

Oviedo es la capital dc la provincia de 
Asturias. 

Estar (2) : Esta en el Norte de EspaAa. En la costa 
dc Asturias [Estar (2)1 estd Cijon, 
[Ser (1)1 Es un puerto magnifico. 

El numero dc teorius acerca del origen de Cuibn 
(Ser I) 

The number of theories in regard to the origin of 
Columbus 

innumerable. Se satu' qnc no era dc linaje (Ser 2) 
noble 

IS innumerable. It is known that he was not of noble 
En familias dc linaje noble dc aquel periodo era coxtumhre 
lineage. In families of noble origin of that period it 
was 

(Ser 6) conservar un cuidadoso registro de todos los 
customary to keep a careful record of all the 
miembrns dc la I'amiliu. Se dice que Col6n fuc cducado 
(Ser 5) 

members of the family. It is said that Columbiis 
was educated 

en la Universidad de Favia, pero es una hlstnrii| 
invcrosimil. ' 

at the University of Favia, but it is an unlikely story 
Si ColAii hubiera estado (Eslar 2) cn aquclln Universidad, 
If Columbus had been at that University, he would 
habria aprendido a leer y a escribir en la tin. Se cree 
have learned to read and to write in Latin. It i^ 
believed 

que Colon era dc Geno\a (Sit 2). Cuundo eia Joseii 
(Scr I) 

ihal Columbus w’as from Genoa. When he was young 
he 

estuvo en Portugal (Estar 2). En I486 fue preseiitado 
(Ser 5) 

w'as III Portugal. In I4H6 he was presented to 
a la Reina Isabel dc Castilla. Estuvo (Estar 2) despu6s 
en 

the Queen Isabella of Castile. He was afterwards al 
Salamanca, hinalmente Colon fue protegido (Ser 5) por 
Salamanca Finally Columbus was protected bv 
esta Reina. Salto en su primer viaje dc descnbrimieiito 
this Queen. He led on his first voyage of discovery 
del Puerto de Palos, que estd (Eslar 2) cn la provincia 
de Huelva. 

from the port of Palos, wiiich is in the province ol 
Huelva. 

Colon estuvo navegando (F.^star 5, N.B.) durante 71 
dais, ul 

Columbus was navigating during 7J days, at the end ol 
cabo de los cuales fue descuhlerta (Ser 5) la isin de 
which was discovered the Island of 
GuanahaniL boy San Salvador. 

Guanahami, today San Salvador. 

Examples on Ser 6 

Para aprender bien una lengua extranjera 
In order to learn well a forcTgn language 
es necesario estudiar met6dicamente. Es esenciai 
It is necessary to study methodically. It is essential 
aprender de memoria, no solamente palabras, slno 
to learn from memory, not only words, but whole 
frases enteras. Es fdcil recordar las palabras que se 
phrases. It is easy to lemembcr the words which 
parecen a las dc la kngua madre. Es dificil aprender 
resemble those of the mother tongue. It is difficult 
sin poner atencldn y sin concentrar en el cstudio. 
to learn without putting (paying) attention and without 
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Es prdviil'o escribir ima y oira vez pulabras lar^as v 
concentrating in the study. Ii is practical (helplul) lo 
write one and another ume (occasionjily) 
dificiles, y los verbos cn todos sus ticmpo!!i, Y cs muy 
long and difticult words, and the verbs in all then lenscs. 
It is 

util^ sobre todOy leer buenos libros de autures rcMiombrados. 
very useful, above all, to read good hooks of icnowncd 
authors. 

Es bueno rcpaiiar periodicainente lo aprendido. Tv maio 
It is good to revise periodically what (has been) learnt 
It IS bad 

dejar intcrruiiipido el estiidio por largo (it'iiipo. E\ /ne/o/ 
to leave the study interrupted for (a) long time It 
is bcttei to 

aprendcr poco y regularmente, que mucho a iniervalos 
learn little and regularly than much at irregular 
irregulares. Es convi'iucnrr consulfar ol diecionario 
intervals. It is convenient to consult the dictionary in 
en cusos dc duda. Es inipt)fianfc escucliar eon ateiicibn 
cases of doubt. It is important lo listen with attention 
a los iiaturales (nutivos) del pais cuya leiigiia sc esta 
to the natives of the couniiy whose lancuage one is 
nprendiendo. 
learning. 

Es posihle aprender fdeilnicnlc ciijindo se es jo^en. 
It IS possible to learn easily when one is young 
.Sill embargo, iiiiiieH (',s para uprcndcr. Mas \ale 

turdc que iiiinca." 

Nevertheless, it is never too late to learn. * ncilcr 
late than never " 

On SA1U:R, CONOCER and HODER 
.Sr qiic Vd. licne mi hcnivaiio mayor, pero no le conono. 
I know that you have an elder hi other, but do not 
know him. 

.Sr' tocar cl piano, pero hoy no pnedo locarlo porque 
I know (how to) play the piano, but I eawnol play 
tciigo rciima cn las maiios. 

If today because I have rheumatism in mv hands 

Sin saber por que entro cn la bibliotcca y alii < ornx lo 

Without knowing why he enteied the hbrai> and 

a Meiiendc/. Pelayo. 

there he knew Mcnende/ Pelayo. 

Kstc documcnlo cs aiilentico . innori o la Mnna 
This document is auihcnlic , 1 know the sipnatuie 


del Presidenfe. 
of the President 

I Sahen Vds. cl ciiciilo del barqiiero (boatman) y el 
filosnfo ? Es poco muso mcnosusi : Unfildsofo, teniendo 
que atrave.sar un lago tiake), entrb en umi barca 
(bout) y empe/b a hahlar con el barqiiero. Despucs de 
unos ininiitos, cl (ib!>sofo prcgtiiild al barqiiero : 
i Sabe Vd. Hlosofia ? 

- No senor — contestd el barquero. 

Entonces dijo cl tilosofo — usied ha perdido iiiiiclio 
liempo dc sii vidu. Suhe Vd. asiroiioinia ? 

No senor volvib a deeir cl barqiiero 

— Kntonccs Vd. ha perdido gran parte dc su vida - 
adadio el filosolo. 

Nf)ir VOEVER | u 4 inlimtive the aeiiou of 
the inrimiive in the tense expresseil by VOLVKR I 
ctfj'um. Thus ‘ vuchc a cscrihir he writes a\(ain . 
V'olvib j\ cscrihir he wrote , vuclveudecir - he 

\ays ai'oi/f , and volvib a clecir he sard ai*aiti 

Asi Mtiurd cl lilbsofo prcgunlando, i Sabe Vd. 
maleini^ticas ?, \abe V'd. geografia ? etc., etc,, y el 
pobre barquero decia siempre, no, no y no. El lilbsofo 
comentaba seguidamente * (commented ttunredtateiv) . 
V'd. ha perdido gran parte dc so vida.’’ 

Al cabo de iin rato, se desciiciidenb' (At the end ot a 
while broke out) iina tempestad y la hurca ciiiiicii/,b a 
/ozobrar (eapsi/e). 

I Sabe Vd. nadar ? gritb el barquero. 

-- No -respondib cl filbsofo. 

Entonces, Vd. va a perder aliora tt>dn la \ida, senor 
filosofo dijo Knalracnlc cl barquero. 

■DESENCADENAR C’VDENA iluiin 
ENCADENAR to ihnin 

l)E.SEN(’AI)l'’N AR - to ninhain, Hr break loose, lo 
break out 

La Uiiica eosa que cs saber 'que nada se . y esto me 
The only thing lliat I know is to know that I know 
nothing , 

distingue de los demas tilbsnfos, que creeii saber lo todo. 
and Ihi'^ distinguishes me Irom ihc other philosophers, 
who believe they know all 


I.KSSON 7 

Adverbs, Prepositions, and Conjunctions 


An adverb is a word used to qualify any part 
of speech except a noun or a pronoun. 
Four simple rules enable one to form all 
the adverbs or adverbial expressions ever likely 
to be required. 

(1) Add -mentc to the feminine of all 
adjectives ending in o. 

(2) Add -mente to the masculine of all 
adjectives which have no separate form for 
the feminine. 

(3) Use the phrase de una manera . . . 
followed by the adjective in the feminine. 
(Literally : in a .. . manner.) 

(4) Use con {with) followed by the noun. 

Examples of (\) : hidastrioso, tfidir'iinous. Adverb 
\n&ustTiofSfkmente,indusn tou\lv , caro, dear ; caramente, 
dearly , piTbllco, ptrhlir , puhlica mente, publicly. 

Examples of (2) : util, utilmciite, uesful, usefully \ 
f6cTh fdcilmente, casy\ easily. 


E\arnple\ of (3) ; de iiiia manera industriosa, irr an 
rndt/str ioi4\ ntart/n^ . dc una manera muy Clara, in a very 
( lent manner . 

E\arnple\ of (4) ‘ con fucilidad, with facihtv ; con 
claridad, with cluritv , con industria, with industry. 

When several adverbs ending in -mente 
would follow one another it is customary to add 
the -mente only to the final one : He speaks 
ilearh’, easily, and rapidly. Habla elara, facil 
y rapidamente. 

In adverbs formed with -mente each part 
retains its original accentuation : publicamente, 
perfectamentc, publicly, perfectly. Orgullo- 
samente, proudly. 

Another useful phrase is de un modo to vary 
de una manera (it means almost the same 
thing) ; de un modo valientc, in a valiant manner. 

As in Fmglish. an adverb may qualify an 
adjective : Elia es extraordinariamente bermosa, 
She is extraordinarily beautiful. 
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The Spanish adverb follows the simple verb 
or the past participle in compound tenses and 
precedes an adjective or a direct object noun : 
Hablo bien, I speak well. He hablado bien, / 
have spoken well. Hablo bien ingles, I speak 
fin^lish well. 

Adverbs follow the same rules as adjectives 
to form the comparative and superlative {see 
pages 2207 08) ; Facilmente, mas Facilmente, lo 
mds facilmente, easily, more easily, most easily. 

daramente, ni:is claramente, lo mds claramente 
or muy claramente. 

A list of the most frequently recurring adverbs 
and adverbial phrases will be found in pages 
2240-41 . (It does not include the adverbs ending 
in -mentc which arc made from adjectives.) 

Prepositions 

A Preposition is a word placed before a noun 
to show in what relation the person or thing 
denoted thereby stands to something else. 

The grammar of the Spanish language is, on 
the whole, straightforward and logical, following 
a number of rules and principles which can be 
enunciated with reasonable certainty. But 
when wc come to the prepositions we encounter 
dillicLilties which are not merely so to the foreign 
student but to the cultured native speaker or 
writer. So careful a scholar as Baldomero 
Sanin Cano says in his “ Ci ram mar ” : 

There' arc no precise or general rules in Spanish 
(or llic use of the prepositions . . assiduous practice 

loilowin^ ihe best usage is ihe only way (o maslcr this 
section of Spanish giammar , . . good writers ohen 
ditTei as lo vvhal is the best usage 

In other words, mastery of the prepositions 
comes only by care and experience. 

A list of the most frequently recurring 
prepositions will be found m p. 2241, and it is 
advisable to memori/c them first before pro- 
ceeding to consider the worst pitfalls. Then 
consider what now follows (if it appears 
somewhat vague, it is due to the dilTiculty of 
the subject) : 

A, to, at : its basic meaning«'is the point lo 
which anything reaches or tends, and hence it 
IS used to indicate direetion both in regard to 
place and time. 

Voy a la casa, / ro the house. A la derecha, a la 
izqiiierdu, to the riftht, left. Dc callc a calk, from yOect 
lo street. A pie, a niaiio, on foot, by hand. 

It is used for the manner of doing something, for 
the instrument with which something Is done, 
for priee, rate, and resemblance, and for many 
expressions of time. After verbs of depriving 
It corresponds to Bnghsh '\frum.'' 

Memorise the following ; 

Sentarsc a la mesa. To :sii down to table. A mediodia, 
a mcdianoche. At midday, midnight. A la llcgada, 
salida. On arrival, departure. A ojos vistos. With open 
eyes. A cudnto se vende ? At how miuh does it .sell ^ 
A cinco pesos cl metro, 4t five pesos the metre. A la 
ee^paAola, ingicsa, fn the Spanish, tnglnh manner {style) 


lino a uno, dos a dos, One hy one. two by two. Foco a 
poco. Little by little. Quit^ al marinero mu sombrero, 
I took away from the sailor his hat. A bordo de iin 
vapor. On hoard a steamer. 

See also p. 2221 for a after eertain verbs and 
for Its use with a personal object. (A is the 
most confusing preposition ; compared with 
It the others are not diflicult.) 

DE, of, from : the basic meaning is direetion 
from some thing, place, time, or condition. 
Also used for the material of which something 
is made, for ownership or relation of a part to a 
whole, the use for which something is intended. 
Thus : 

Del Rio de l.a Plata hasta el llrasil, From the Fiver 
Plate to Buizil. Don Quijote dc la Mancha, Diilcinea 
del Toboso. De vc/. en cuamlu, Fiorn time to time. 
lliiii silla de madcra, A wooden ihaii. Las obras de 
Perez, de Ayala, The woihs of Perez de Avala. La 
corrida de torus, The hull- fight. La cabeza del perro, 
Ihe dog's head. Un caballo de caza, A horse for 
hunting. N’ciiro de Madrid , I come (or am) from Madi id, 
Hablo de memuriu, / \peak Jiom memoiy \ Pobre do 
mi ! Poor me ' 

Dc IS also frequently used after a superlative 
to translate English “ in " ; 

Rio .laneiro es la eiudad iiu!is popiilosa del Brasil, Nnr 

de Janeiro i\ the most populous atv in Biaril. 

CT)N, with : primary meaning, accompani- 
ment. Also : instrumentality, association, 
addition. 

Llego eon mi hermano, I oirne wuh niy hi other . Lo hago 
eon mis propias inanos, / do it with nu own lui/uh 
Cafe con leehe, ioffec and niifk {<(i/e an lair). It 
sometimes means nevertheless" Con todo eso, fm ail 
that. Ls rico, con todo no lo quiero miiebo, He is rnh. 
vet J don ! like Inin. 

DESDE, from : is used for “ since ” when 
applied to liinc. 

Desdc qtie lo vi la semana pasada. Since I saw him hot 
week. Desde Loiidres hasta Liverpool, kiom f ondon 
to Liverpool 

EN, in : is used for time, place, and manner. 

Cuando lo vi cn Cordoba el verano pasado liablaba en 
serio, W hen I uiw him in Cordoba last summer he spoke 
in earnest. Jt is used with a present participle lo 
denote an action immediately preceding anolhei 
action . Ell llegaiido a casa k quite la espada, f he 
moment I reuehed home / took Ins sword fiom him. 

HASTA means until, up to. HACIA means 
in the direction oj. 

Desde Buenos Aires hasta Mendoza, f rom Bueno.s Aires 
light up to Mendoza. Hasta manana, until tomorrow. 
Hasta liiego, literally, until soon, is a very common 
expression meaning “ Au revoir. and / hope we'll soon 
meet again." Hasta la vista, Until we .see each other 
again. Hacia el Norte hay -uiia Icmpcstad, In the 
North there is a slot m Hacia alii cstA cl parlumento, 
hi that direction is pai liament. 

FOR and FARA both are freely translated 
by "'forf but in Spanish their meaning is more 
definite. Fara is used for direction, motion 
towards, goal or end to be served. Thus : 

Hay que trabajar para comer. One must work in order 
to eat. El vapor para Valparaiso, The steamer for 
Valparaiso Para eso, for all that. Por is used when 
referring to an equivalent, or in return for ■ Me 
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dio su libro por cl inio, He f^ave me his book for (in 
exchange for) mine. It also denotes length of time, in 
the neighbourhood ol a place or through one, manner 
and motive : £star6 dc viajc por un ano, f shall he 
travelling for (during) a year. El aeroplano pasa por 
Paris a las ocho, The aeroplane passes Pans at eight 
o'clock. 

Notf Also. Lo hizo por ignorancia. He did it from 
Ignorance, Pasar por la callc, to walk along the street. 
Lo hago por fuerza, I do it by foice (strength). Vendio 
el caballo por cien pesetas. He sold the horse for orre 
hundred pesetas. Me ausento dc Lima por un mes, 1 am 
(shall be) absent from Lima Jot a month, Manana por 
la mabana, tomorrow morning 

4 Por Dios ! Good gracious ! (In Spanish-spcaking 
and, indeed, all Roman Catholic counlnes the name ol 
the Deity is used as a harmless c\pletive ) Voy por 
pan, I am going (to fetch) bi end. Por In i|uc dice, to fudge 
from what he .savs. Por grande que sea, howesei big u 
fuav he. Por alioru, for the time being. Por lo qiic a 
mi hace, fn so fen as / am comeincd. 

SKGUN : according to. Segun las circuns- 
tancias, according to circumstances. This is 
the only preposition which can be used by itself, 

i Cuilndo llcgara Vd. ? When will vou anne ^ Scguii, 
7 hat will depend. And note : Segiin se >e, as tan be 
seen (on the fat e of it). 

SOBRE : <fn, upon. 

Solire la mesa, on the table Lscriho solire dercclio, f 
write about law. Heiiios habludo solire las eosas del 
dia, l)V have spoken about cunent affaos. Toiiio solire 
mi iiiucbu 1raba)o, I take much work upon myself 

Now sec p. 2241 Ibr complete list. 
Conjunctions 

Conjunctions are woid.s used for connecting 
either words or sentences. The principal 
Spanish conjunctions are : 

l*ero, mas, siiio, ctiuivalciU to Lnglish “ but." 


0, Ol. This becomes u before words beginning with 
o or ho. 

\,and. 1 his becomes c before words beginning i or hi. 

Nl, nor. neither ; si, //, whether ; que, that. 

General usage corresponds approximately 
lo that in Finglish, and only QUE and SINO 
need be singled out for special attention. 
Remember that sino consists of si, if\ and no, 
flat. If we present an alternative in a sentence 
which contains words which show that a 
negative answer is expected, then the English 
word “ but ” is translated by sino ; also when the 
first clause in a sentence is negative. Thus : 

No k* he vislo a el, sino a su hermano, / haw not seen 
him., but Ins brothei . 

1, Cuiindo deberemos ir sino alioru ? H'hcn shall we 
eo if not now ^ 

If a verb follows in the second clause, then 
PERO is used : 

No le lie visto a el. pern he vislo a su hermano, I lane 
no! seen him, but I have seen Ins brother 

Nil lengo sino iin sombrero, / have only one hat. No 
lo sabia sino de meinoria, / only knew it by memory 
No be estado en Espaha, sino dos semanas. / have been 
in Spain only /‘u; weeks 

The conjunction QUE must always be used 
in Spanish, even where it may be omit led ir 
English. Thus, sentences such as “ I think he 
is a good man," “ I believe it will rain," “ John 
replied he did not know," etc., must be rendered, 
" I believe fhar it will rain," " John replied 
that . ." etc. , Creo que va a Hover (or llover^). 
Conlesto Juan que no conocia, etc. 

A list of the most frequently recurring 
conjunctions will be found in p. 2241. and they 
should be well memorised ; they arc among the 
most frequently recurring words in the language. 


LESSON 8 

Word Building and Idioms 


I T has been emphasLsed m the inlroduclory 
remarks in Lesson 1 that while Spanish 
is the easiest of languages if the student 
IS content with a good, practical working 
knowledge, its real difliculty is to be found in 
the next stage. Knowing how and where lo 
use an augmentative or a diminutive is a test 
of both knowledge and intelligence. Word 
building by the use of endings is ihcicforc the 
mam subject of (his Lesson. 

Ending.s 

In Spanish and English there are many 
thousands of words which have a common 
parentage in Latin, and they tend to resemble 
one another. It is hardly necessary to have to 
be told that futuro means tutute. At the 
same time, even at this stage of learning, it is 
as well to be able to recognize certain endings 
in Spanish which are frequently equivalents for 
Fmgiish endings Of these the commonest are 


(*/) Nouns: 


Lnglish ending 

Spanish ending 

Gendei 

-ape 

-aje, as in persiinaie 

rn, 

-CM 

-do, as m conduelo 

ID 

-isrn 

-isino, as in eomimisnio 

m. 

-mcni 

-iiieiito, as in parlaineiito 

m. 

-cy 

-clu, as in ubundaucia 

f. 

-ion 

-ion, as in religion 

f 

-non 

-eiun, as in aceiiSii 

1 

-ludc 

-tud, us 111 rnultitud 

f. 

-ly 

-dad. as in falsedud 

1 . 

Adjectives : 

-aic 

-ado, as in duplicado. 


-acious 

-az, as in saga/., (ena/ 



-jrioiis\ aj, in precuno, coiitruno 

*ary j 


( f ) Verbs 


-I/C 

-i/ar, as in civili/ar 

-ate 

-ar, as in fumigar 

-ly 

-bear, as m fortiticar 


When an English word with the ending in the 
first column above has to be translated into 
Spanish, it is nearly always safe to do so by 
adding the endings in the second column. 
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making at the same time whatever orthographic 
changes) may be necessary. Remember that 
there arc no double letters in Spanish (excepting 
rr, II, cc). The most useful orthographic 
changes to remember are : 

English Bvionu’s in Spannh 

ciu cu consccucncia 

I h t tcatro 

ph r filologia 

ch c (or qu bcfoic v and i), caraefer. 

caractcrislico 
s, initial cs- tvstricio 

y i simputiii 

Word Biiildinu 

The capacity of Spanish for making //(mv mwyA 
by adding //ent’ syllables is one of the principal 
characteristics and beauties of the language, 
but it IS a difficulty for the foreigner as well as 
being an encouragement. It is proposed here 
to treat only a few general principles, more as 
examples of what can he done than as an effort 
to exhaust the subject (for which a treatise 
would be required). The syllables addetl to 
Spanish words in order to change then meaning 
are : 

(a) the Au^ijwntativcs which increase or 
intensify the meaning of the original woiti ; 

(/?) the Dimmiitivcs which act in a contrary 
sen.se, and 

(r) a number of what may conveniently be 
called Derivative Suffixes. 

There arc also a number Piclixes, but, as 
they arc nearly all common to both L-nglish and 
Spanish, they are for practical purposes self- 
explanatory. 

1. Augmentutives. The endings -ON, -AZO, 
-C3TE, -A.IO, -AC HO, -DC HO atld to the 
original meaning decree, quality) and may 
modify it by a still further addition of clumsi- 
ness, grotcsquencss, or some other quality to 
excite cither admiration or contempt. 

-on, -ona merely increase the oiigin.il meaninj* in 
regard to si/c 1 luis : eucliara, a spoon ; ciit’liaroii, 
a ladle. Soltcro, a bacheUn ; soKeron, a " tuisled " 
hm helor. 

-azo, -a/a are diso simple iiLigmeiUalivcs lloinlire, 
man ; hombru/o, a hiii man. 

-ole, -Ota are augmentativcs usually in a depiecialivc 
sense. Fco, njf/y ; feotc, exfiemelv or idly iifi/y. 

Una fcofa, a 

-ajo adds a strong elcmeni of contempt to the oiiginal 
meaning. Thus ; Latin, Lann ; LuMiiujo, Lann 
jargont do^-Lahn. 

-aclio, -uclio arc depiecialivc but nol csaelly ton- 
lemptuous. Thus : Vino, Vinaeho, a veiy poot 

wine. Casa, a house. Casiicha, hovel. 

-iicci, -iiea are used in a Tew ca.ses instead oT 
-uclia, but It may have in it an clemeni of stiong 
lontcmpi when used loi men or women. Casa, house. 
i'asuca, a shantv. Note the following Frailc, fiiar. 
Frailuco, a poor fi iar. Ilennano, hi other, liernianuco, 
a poor membet of a ie/isi<fu\ hroihei hood. 

2. Diminutives. -ITO, -ICO, -ILLO, -LJEIA), 
-ETE. To these arc sometimes added still 
further diminutives : 


ia) 

-ito 

-cito 

-ccilo 

-ccecito ] 

The 

r/»i 

-ico 

-cico 

-ccico 

-Gcecfco 

Iasi 

(t ) 

-illo 

-cUlo 

-ccillo 

-cceclUo 

► are 

uh 

-uelo 

-zuelo 

-ezuelo 

-ecczuclo 

rare 

ie\ 

-ete 

-cete 

-ecctc 




The above table is given for reference, as some 
of these endings are rarely used and have 
meanings too subtle to be safely employed by 
the foreigner. Indeed, the foreigner who dares 
to employ any of the above excepting -ito, -cito 
and perhaps -echo may he courting real bodily 
danger ! This will become apparent in con- 
sidering the meaning of the diminutives, which 
is given below for reference and to assist in 
understanding Spanish : 

ia) -Ito, -cito, -ecito, eceeito indicate smallness to 
which is added a sense of endearment, prettiness, 
plcasiinlncss, etc. They may sometimes be found 
lo give a flavour ol irony^ especially with names of 
prominent men. 

Viejo, old man. Viejilo, little old man. 
Viejecilo, nu e little old man 

Thc^e endings may be added lo baptismal 
names of persons lo indicate afl'ection, and to, 
almost any other words with a pleasantly intensi'‘\ 
f silly' eWeei. \ 

Tlius Miguelito, Mike. Diemiito, Jimmie. 
.luanito. Jack. Voy ahora mismilo, I'm fioiny 
this very sciond. Prontito, very soon, .luiitilo, 
near b\. dose Leiilos, .some distamc mvciv 
Fnseguldita, immediately. Hablo iin poquito el 
Espahol, / speak Spanish just a little (Uii 
poquilito, a vei y little ) 

(b) 'ICO, -cico, -ccico have the same meanings as («) 
but more fiequenlly coiuain an element o( 
sarcasm. 

(f) -illo decreases si/c and lakes away from ciinihly- 
objectively and wiilioui cillier malice or iove 
Cignrro, ityai. Cigarillo, a I'm et tv 
Chico, small, Los chiquillos, the little child/ en. 

(d) -uelo, etc This generally belillles with tontempt. 
Pinlor, o painter, a/ list Piiilor/iiela. a dauhei . 

(e) -etc, etc. Often depieeiatcs as well as decreases 
size or (|iiitlily. Uiirla, /oke, tuck. Burichi, a 
nasty t/uk. 

I our Other diminutives ories.s importance will 
sometinms be met : -cjo, -in, -ino, ifio. The 
first is contemptuous, the others are dialect 
forms. 

Two points will be observed in connexion 
with both augmenlalives and diminutives : the 
last vowel of an original word is dropped before 
the ending is added ; and there may be a slight 
orthographic change in the original. Thus ; 

Biieiio, aood. Bonu/o, ^ood hig fellow. Chico, chiquillu. 
Pccluzci, piece. PcdMcilo. Lengua, toui^ue, language. 
Lengiiccita . 

It will be appreciated that these last are oui 
old friends, the orthographic changes made to 
preserve the original .Koimd when an inflexion 
is added, 

3. Derivative Suffixes. 1 his is, again, a 
subject upon which a considerable treatise 
might usefully be written. Here wc can only 
deal with a few of the suffixes, merely to indicate 
the extraordinary flexibility and richness of 
Spanish, and as an illustration of a few of the 
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general principles involved. The suffixes chosen 
for this purpose are of fairly frequent occurrence. 

-ADA ; expresses ihe capacity or duration of what is 
denoted by the origuial noun. 

Cuchara., spoon. Cucharada, spoonful 
Mano, hand. Manada* handful 
Also indicates u class or collection ' caballo, hoi sr 
Cabalgada, cavalcade. 

And it denotes the stroke given with an instrument 
cuchillo, knife. Cuchillada, cut, fiash. 

-adu, -Ida. These past participle endings indicate the 
completed action. 1.8 entrada, the entrance. La 
salida, the departure. La llegada, the arrival. La 
venida, the coming. 

-ERG : indicates the person who is in charge ol 
something, or responsible (or an action. 

Cabra, goat Cabrero, goatherd 

Escudo, .shield Escudero, shield-heater, stpdie 
Rancho, ranch Rancliero, ram h-owner 
l oro, bull Torero, bull-fightci . 

-ero also denotes the place or article Tor conlaininr 
something ; 

Sal, salt. Salero, .sali-( ellar 

Azucar, .sugar Aziicarero, sugm-bowl 
And it denotes a dealer ■ 

C'ucbillo, knife Cuchillero, mtlei 
Lihro, bofik Librero, hooksellci 

Ziipato, shoe Zapalero, slioeinakci 
-fA and -RiA : denote the place of business oi llu 
actual trade oi busineits of the person ' 

Libro, hook Librcria, booksdUn's shop (also the 
business of bookselling). 

Rfloi, sxatch (lock. Relojcria, doc k-tiude, clock oi 
watch shop. Zapateria. shoe-shop, shue-tiade. 

This ending loims abstiact nouns rrom adieclives ; 
cort(‘s, courteous Corlesia, courtesv. Hi/arro m 
Spanish gallant .high-ininded , bi/arria, 

Mejor, better Mtjoriu, hetieiincni 

-ERO and -1\ arc the two endings which the beginnet 
will find most uscTiil, especially il he intends to (ravel mi 
Spanish-speaking countries 

The following list of derivative stiHives mav 
be memon/ed at leisure, and treated at this 
stage as foi reference only : 

-ADOR, -EDOH, -IDOK ; the person who peilornis 
the aclions of the verb. Heber, bebedor. 

-.\JE : corresponds to Pnghsh -age in such wortis 
Pilotajc, pilotage. Carreta, carretaje, can 
cartage. 

-ANZA : lornis ab.stract oi veibal nouns Matar 
to kill. Malaiiza, killing, slaughter 
AR : denotes a collection Man/ano, apple iice. 
Manzniiar, apple oi chard. 

-ARIO : often corresponds to I iiglish ending -ee 
Consigiiur, to consign Coiisignalario, lonsignce. 
Conceslonarlo, grantee, the person to whom a 
concession is made. 

-AZGO : the ottice, function or jurisdiction ol the 
person indicated in the original noun- Alniiraiito, 
admiral. Almirantazgo, Admiralty. Ilcrmano 
brother. Hermaiiazgo, natenuty 
-AZO : blow, stroke, or wound. Bala, Imltei 
bullet wound. Zapata, shoe. Zapatuzo. 
kick, or blow with a shoe. 

-DERG : place. Koiidear, andior. tondeadero, 
anchorage. Mfitar, to kill. Maiiidcro, slaughter - 
house. Also forms adjectives Irom verbs : Casar, 
to marry. Casadcro, maniageahle 
-DIZG : Illness, capability, susceptibility. Bebcr, 
to drink, ^bedizo, fit to drink. 

-DUMBRE: forms abstract nouns from adjeclive.s. 
Mucho, much. La muchedumbre, multitude, 
crowd. Cierto, certain, rertidumbre, certainty 
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-EAR : forms verbs from nouns, and makes verbs 
freguentative. Vciitana, window. VcnUiicar, 
to be continually looking out of a window. 
Borracho, drunk. Borrachear, to be drunk very 
of fen -car verbs form nouns in -eo. Rodcar, 
to go found Rodcu, a round-up (in Spanish 
America, a tournament). 

-EDG, -EDA : the place where something prows. 
Vina, vineyard. Vihedo, vine district. Arbol, 
tree. Arboleda ,eni vt*. 

-ERA : similar to -ero. Tabaco, tobacco. Taba- 
quera, pouch. 

-EZ, -EZA, -lENTG, -ING, -IZG, -GSG, -UDG, 
-IJNG : all these form adiectivcs and nouns 
that arc generally recognizable from the original 
word. 

-MENTO, -MIEN! G : form nouns trom verbs. 
Nacer, to he born. Naciniiciilo, birth. Casar, 
to inarr). Casumiciitn, maniage 
-On ; forms adjectives from nouns and verbs, with a 
meaning which has something of the augmenta- 
tive in it Biirlar, to foke. Bnrlon (adj.), 
jocular, waggish. 

The Student is advised not to regard the 
equivalents given for all these derivative suffixes 
as strictly accurate. They give but a general 
indication of the meaning, which sometimes 
vanes in accordance with usage— always the 
final arbitci in all such matters. 

To give some indication of the richness of 
Spanish, the word tierra, land, and its deriva- 
tives aic quoted by an authority who gives 
sixty-one other words formed from it. Thus ; 

crreiio, gtound terraceo, matle nf earth : tcrradfllo, 
malt ten ace ; Icrrin, peasant , Icrroncillo, small clod , 
erraje, rent ol land , alerraje, drifting ashore \ dcstcr- 
ado. c.\ilr, outlast descnlcrrador, bodv-snatchet , 
tc 

II wc add a number of possible inflexions lo 
these words (feminines, diminutives, augmenta- 
livcs, etc.) the list could be extended to the 
neighbourhood of two hundred words— all 
dciiving from this one word tierra. The 
student will (wisely) conclude from this that if 
It is a comparatively straightforward business 
to gel a working knowledge of Spanish, such as 
will earrv him through life for most practical 
purposes, to know il thoroughly is quite another 
matter. This warning is uttered so that the 
learner may not be misled by the simplicity of 
the grammar into believing that n is ahvay.s an 
casy^ language. It is nothing of the sort ! 

Idioms 

An idiom is a turn of phrase peculiar lo a 
language. Thus, when we say in Spanish dar 
un paseo, lo take* a walk, this is an idiom. The 
most important idiomatic expressions have been 
mentioned already under the different parts of 
speech, as m Spanish most of the idioms arc 
peculiarities of usage rather than completely 
different phrases, as in Lrench. 

Flxamples : 

I uiipo que irmr t must go. 

Idler hambre, siiino. To he hungiy, sleepy, afraid, 
miedo, vergben/a, sed- ashamed, thirsty. 

I'ener ra/dn, no lener ra/dn. To be light, wrong, etc. 
Tengo 30 anos. I am 30. 

LenRO frio, ciilor. / am hot, cold. 
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leiiga Vd. la bondad Ic Be ao good as to tel! me. 
dccirmc. 

i Que quirrc Vd. decir 7 H'hat do you meofi 

I Ou6 liempo hace ? VS'hat ts the wearhei like ^ 

Hace frlo, calor. h is hot, cold. 

Haga por \c*iiir. 7Vv to tome. 

Haceuna semanu, un ano 4 week, year ago 
I Ou6 hay ? IVhat is the matter 

No hay dc quc. “ Not at all ” in reply to 

“ Thank you," clc. 

i CuAntos unos leine How old are you ^ 

Vd. 7 

No se sabc. It is not known. 

See also Lesson 6 (page 2221) under Some 
idiomatic usages of verbs." 

Forms of Address and Family Names 

Spanish-speaking peoples arc more formal 
and polite than we are in forms of address. 
Nothing strikes the visitor to Spain more 
forcibly than the dignity and courtesy with 
which two peasants will speak to one another, 
and this courtesy permeates society. The same 
can be said of Spanish America. Hence, it is 
of the utmost importance for the foreigner to 
make himself familiar with usage and custom : 
and he should do so fairly early in his studies. 
English " bluntncss " should be avoided, as it is 
merely regarded as a lack of delicacy. 

The word Listed (generally written V. or Vd., 
plural Ustedes, written VV. or Yds. It is also 
written Vind., Vmds., Lid., Lids.) is the general 
equivalent for the English word YOU and it is 
the form of address which should always be 
used by the foreigner in addressing adults. 

Li.srcd is a contraction of Vuestra merced (/;/. 

Vuestras mercedes) meaning Your Grace, and 
therefore requires the verb to be in the third 
person : i Tiene Vd, un fosforo ? Have yott a 
match ? When the abbreviation is met in 

writing it should always be read in the full form 
listed, just as in English we read Mr. and Dr. 
as Mister and Doctor, etc. 

Tu, thou, is used between relations, intimate 
friends, in addressing children, the Deity, 

animals ; and also in speaking to servants, oi 
by othcers speaking to privates, etc. It docs not 
always imply a sense of superiority on the part 
of the speaker. 

Vosotros is the plural of Tu, and is the form 
used by public speakers, preachers, or to address 
two or more people to whom Tu would apply. 

The word Vd. should be used frequently in 
conversation, at least once in each sentence ; 
but, having used it once, there is seldom any 
need to repeat it in the same sentence : 

Vd. lienc un sombrero, pero no tiene zapato.s, ) ou 

have a hat, hut you have no shoes. 

It should also be used to clarify or emphasi/c ; 
Lc digo a Vd. quo no tiene razon, / tell you that you 
are not right. 

Si and sp arc nominative and accusative 
reflexives for Usted : Delantc de si, Before you. 
Vd. SP casci. You ffot married {sec p. 2216) 


Mr. and Sir are expressed by ScAor and 
Caballero, the latter being a little more formal 
than the former. SeAor may have in it an 
indication of respect (as when a servant speaks 
to the head of a house or a guest). Also, ScAor 
is used only with surnames : ScAor Ferndndez 
(or El ScAor Fernandez). Caballero is used 
between equals. Furthermore, caballero is 
probably more widely employed in Spanish 
America than in Spain. 

Don and Dona {Mr., Mrs.) are used only 
with Christian names : Don Carlos, DoAa 
Maria. Don may be preceded by ScAor and 
DoAa by ScAora {Mrs.) or ScAorita {Mis.s). 
ScAor Don Carlos, ScAora DoAa Maria. Thus, 
a gentleman named Carlos Fernandez can be 
addressed as follows ; 

Sonur Doll (or D.) Curios l enuiiule/. 

wSeftor ^t‘^^^lldc/.. Don Curios rLTiiniido/. 

Or Don Carlos. 

And spoken of as Kl Senor l^crnandoz. 

Similarly Senora dc 1 arrunuga, Senora Dona^^ 
Maria de l.urrufiaua. Dona Maria de Larrunaga. or 
Dona Maria. 

Let us imagine that Sr. D. Carlos Fern'Andez 
marries Sra. DoAa Maria LarraAaga. If they 
wrote their names in full they might be as 
follows : ScAor Don Carlos FernAndez y Castro 
(FernAndez would then represent his father's 
name and C'astro his mother’s) and Sra. DoAa 
Maria LarraAaga y Villegas. The children 
would lake the family names of both parents, 
and be called Fernandez y LarraAaga. The 
principal names of the son might thus be Juan 
FeriiAfide/. 

This use of family names is common and 
accounts for the long names sometimes to be 
met in Spanish. The names of estates were 
often added to family names. Basque names 
are often formidable ; ScAor Don Guillermo 
Echegaray de Guipuzcoa y Urruticoichea. 

ScAorito IS used for Master, and is only used 
by servants or with the article - el seAorito, the 
yaitny y^enilematt. SeAorita is used for English 
Mi.ss. Senor is used for Lord and ScAora (in 
Nucsira ScAora) for Our Lady (meaning the 
Virgin Mary). Note also ; Don Fiilano de tal, 
Mr. So-and-so {Monsieur un tel in French). 

In speaking directly to a person always use 
ScAor, ScAora, clc. : Buenos dias, ScAor," 

“ Buenas tardes, ScAor Doctor.’’ (SeAor 
Profesor, clc.) And in Spanish America say : 
";.C6mo esta Vd., caballero-? ’’ 

Nuti. El Presidente Alcal:^ /Zamora, Prcsideni 
Alcala Zamoia ; El General Martinez Anido, General 
M..A. ; El Padre Fernando, Father teniando ; EJ rey 
Felipe IT, King Philip // ; La Senora Fortuiia, Dame 
Fortune ; Es un verdadero caballero, He is a true 
gentleman , Mi senora (or esposa), My wife. Mi 
senor means “ iny master," and not “ mv husband," 
which would be mi marido. 

One can be very polite and say Senor caballero. 
Rut remember that caballero is never used with a name 
— only alone or with senor 
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C'orrcspondence 

The date is wnlten thus ; 26 di* Seticmbrc dc 
1934. r de Enero de 1957. (The first of the 
month always El primero. Other days simply 
the number.) 

A formal opening : Muy Senor mio. Muy 
Senores mios. Muy Senores nucstros (the latter 
when writing from a firm to a firm). Muy 
Senora mia. Distinguida Senorita. 

A moderately familiar opening : Muy 
estimado Senor Fernandez, or Muy Senor mio y 
amigo, Oi\ Distinguido amigo. 

A familiar opening : Mi querido amigo. 
Querido amigo. Querido Fcrnande/. 

A formal ending to a genlleman : S.S.S. 
and then, immediately above the signaiuic, 
Q.B.S.M. (Su seguro servidor, que besa sii 
rriano, Your obedient servant, who kisses vourhand,) 

A formal ending to a lady : the same, with 
Q.B.S.P. (que besa sus pies). 

A moderately familiar ending : Sc repite de 
Vd. (if there has been previous correspondence), 
and then, above the signature, Al'mo. atenlo y 
S. S. If no previous correspondence : Se 
ofrece a V. . . . 

A familiar ending : Saluda a Vd. muy 
atentamente, sii afino. amigo. Or, Le saluda su 
buen amigo. ((.)r, Le abraza su buen amigo.) 

It is usual for one correspondent to refer 
to another's letter as la estimda de Vd. 

In Spanish America the Q.B.S.M. is omitted, 
and the expressions Su atento servidor, su seguro 
.servidor, or Su muy atento y seguro servidor are 
used alone. 

PKA( ikf in Convi.rsaiion 
In the conversations which follow only those 
words arc u.scd which the student has already 
met. He should therefore be equipped to read 
them without great difficulty. The sentcncc^ 
which follow aie in an approximation to 
“ Basic ” Spanish : that is, they are constructed 
in accordance with a simple but good grammar, 
and with simple, essential words. 

La Lslaadn (hi t cnocainl 
Mo 7 o ; (.Dcsca Vd un mozo. Senor 7 

Fulano (h Tat : Si. Uspeio coi^cr el (ircn) dc las 
once lieinid para Birmingham, i Cuanto tienipo 
tengo ? (Don h. de 1. Mr. tveryman. Mi. 
So-and-So.) 

Mozo : Die/ minulos. f I Iren enlra en la ci>t'aci6n 
nliora. i Ticne Vd. billeic ? 

Don (h T, : No. i Donde esla la taquilla’ 7 
Mozo : Alla cnlYcnlc. Va Vd. en primera o cn 
Iciccra 7 

Don F. de T. : En icrccra. 

Mozo : La de tercera e.sta detrds. 

Don F. dc T. : Bien. Lnlonccs, si Vd. me lleva cslas 
coasa al iron, Ic vere luego alM. C’ojamc Vd. un 
asienio de vcnianilla, en un Tumador, cara a la 
maquina si es posibic. 

Mozo : Muy bien, senor. El tren ha entrado en cl 
and^n Numero 3. 

Don F. de T. : Tcnga Vd. cuidado con ese paquete, 
porque contiene cnstal. 

Mozo : Si senor. No lo perderd dc vista. 

Don F. de T, {at ernpleado de ta taqutHa^) . Un billcte 
4aquilla*» booking ollicc. laciuillcro-*' booking office clerk 
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de ida y vuelia, de final dc semana, para Birming- 
ham. por favor {or : Birmingham, idu y vuelta ; 
luigamc el favor). 

Taquiilcro • Dieciocho chclmes con nueve peniques. 

Don F. de T. i, C'uanlo se ahorra uno comprando este 
billete cn vcz del oidinano 7 
Tai/uiltero • Nueve chelines y un pcnique. El prccio del 
billete dc ida y vuelta, dc final dc semana, cs, 
aproximad.imenle, el de un viaje y un lereio. Pero 
hay que volvcr por cl tren del manes por la noehc a 
mas lardar. 

Don /•'. de T. Pcrfectamcnle. i Ouicre Vd, darmc 
cambio de un billete de einco libras ? 

Taqittllcio . Si, senor. Pero lendra Vd que fiimarlo 
cn el reverso. 

Don h. de 7. Con rnueho guslo i Hsla cerea cl 
quioseu de pcnodicos 7 

luquiticur A la izquierda, segijn sale Vd. de la taquilla 
Don /. de 7 Ah, si. (Va al quiosco.) Ticne Vd. cl 
Manchesiei (luardian " ? 

Depcndieme - No. Sc han vendido todos csta 
mahana. Era un niimcio especial dc aulomovilismo 
Don F de T. ‘ Que laslima ! Comprarc cl Times.” 
Dcme Vd. lambi^n el ” Radio Times.” Cuanto 
es todo ? 

Depemhente ■ Cuatro peniques. por favor. {De\puvs de 
l(nnar uno nioneda dc plain de seiv peniques,) 
Aquiiicnc \'d dos peniques de cambio. 

Don I de T Parece que no lienc Vd. un buen surtido 
de libros aqiii 

Depe/uiienie . I so es cuesiion del gerente, cahallero. 
Don /- ih 1 . Bueno, i Tiene Vd. cnionccs una guia 
dc feirocarnles ' 

Dcpenilicnle : Si Sr. aqui la ticne Vd 
Don I . de T. Al fin icngo ahora todo. 

Depcndieme ' j Caballeio ! /, Son estos sus guantes 7 

I^on I (le T ’ Si, son . mis guantes nuevos. ^ Que 
tonio ! Vd cs muy amable (Va al tren.) Vd. 
es mi mozo, verdad ? 

Mozo Si senor Le he guardacio su asiento aquI y 
uuias sus cosas estan bien. Su maleta esta bajo 
cl as'.eiito y el paquete esla alii arnba Delias dc 
el he puesto i.i caja. 

Don F. de 7. • Bueno. Tenga Vd (Le da unas 
monedas.) 

Mozo : Muchisimas gracias, cahallero. 

Don f dc /'. . i Se puede comei en cl tren ? 

Mozo : Si, cn el primer cochc. LI empleado (que 
esla) a la pueila Ic dara a Vd un billete. Pero 
pasara por aqui luego. 

Don I de /. . I nlonces atendere a cHo cuando venga. 
(Odipa su iniemo.) 

Una Sefio/a enfteme : Veo por la eliqucia de su maleta 
quevicneVd de Berlin. Yo estuve cn Berlin el afto 
pasado y me diverli rnueho alli. 

Don 7. de T, , Ah ! Ua estado Vd. cn Alcmunia 
i ()ue intcrcsanlc ! i Hue Vd. an aeroplano 7 
Senoia . Oh, no. Los aeroplanos no se han hecho 
para mi. Cada dia publican los periodicos un 
nuevo accidenle. En mi corieepto el viajar por 
el uire no es, en manera ulguna, seguro. 

Don L. de T. ' Ln Alemanra, cn eslos dias, todo cl que 
ticne dincio va por aeroplano si tiene que hacer un 
viaie largo. En estc pais, las distancias son tan 
cortas, tiue no hay la mismu necesidad dc desarrollo 
acreo, 

Senora ‘ No ; y por mi parte, no lo sicnio. No icngo 
el mcnor dcseo de romperme el espinazo. i Que 
sc gaiia con llegar u todas partes tan depnsa 7 
No son los Irenes basiantc veloccs 7 (espinazo — 
spine). 

Don h. de T. {sonriendo) ’ Si Vd. fucra un hombre de 
ncgocios, senora, tendna Vd. otra idea del valor 
del tiempo Ah ! ya estamos cn marcha. i Quierc 
Vd. cme cierre la ventanilla 7 
Se/iora : No, senor ; gracias. (Aspirando bocanadas 
de humo.) Los periodicos dicen que cl aire evita 
resfriados. 

Don F. de T. : \ Quife idea tan rara ! 
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LKSSON 9 

The Essential Vocabulary — Nouns 


I N order lo express more than 90 per cent 
of the ideas of everyday life, less than 
1,000 words which differ in Spanish and 
English have to be mastered. In this Course 
[hi Vocabulary consists of 475 nouns similar 
in both languages and 450 dissimilar ; 235 

similar verbs and 280 dissimilar ; 160 similar 

adjectives and 125 dissimilar. To these are 
added 180 invariable words (adverbs, prc> 
positions, etc.). With the inflexions in the 
grammar and the system of w^ord building 
given in Lesson 8, this will give a working 
vocabulary of several thousand word'=, which 
will not only enable the student to express 
himself fluently and seldom be at a loss, but also 
to read fairly advanced literature. The Spanish 
vocabulary is rich ; but, for the English 
student. It IS not difficult. 

The similar w'orUs can be mastered in an 
hour or so ; the work of learning them is not 
onerous. . When they have been mastered the 
dissimilar words will quickly be memorised. 
It has been ascertained that a beginner can learn 
10-30 new words of a foreign language in an 
hour. After a few hours’ practice 40-50 new 
Spanish words can be memorised every hour 
by an average student. Thus a good working 
vocabulary can be assimilated in less than a 
month. To have a vocabulary consisting of 
essential words that are well known is more than 
half the battle. 

Many thousands of nouns are the same m 
Spanish and English, oi almost identical in 
sound or spelling. They can be recognized 
in reading or when heard. Only those con- 


sidered to be essential are given here, and they 
are given because they must be learnt. For it is 
of the utmost importance that the Spanish words 
necessary to express the most frequently 
recurring ideas should be on the tip of the 
tongue. It is one thing to recognize El banco, 
as the equivalent of “ the bank " ; but it is quite 
another thing to be able to think of banco when 
the idea of “ bank ” has to be expressed or is 
required. They are arranged in three Sections. 

1. NuLins which arc alike or almost alike m 

Spanish aiul I nt’:lish. 

2. Nouns whicli dilVcr. 

3. l>iiys of the week, months, iind seasons. 

4. Proper njmes. 

Before proceeding to Section 2, the list of 
similar nouns should be mastered. Then 
Section 2 will be found lo he easier. And so on. 

As each won! is hcin\i memorised an ima^e of 
the tiling or an ussiH'iation of the idea should be 
in the mind. This not only makes the learning, 
prneess more interesting', and theiefore easier, 
bin It aeeitsroms the learner to think in Spanish. 
Thus, w hen Fil rlo is being memorised think of a 
sparkling river, and imagine that you are 
bathing m it on a summer’s day, and so on 
through the lists. 

Know nil the words nOFll W\YS : El liombre, thv 
man ilu' man, el liombre. Know Ilicin by SIC FIT and 
by SOUND : and to pronounce without hesitation. 

NoTt. It will be noticed that in these lists 
the w'ords are not in exact alphabetical order— 
purposely, to make the learning process more 
sure. 


Section NOUNS SIMILAR IN FORM OR USAGE IN SPANISH AND ENGLISH 


El automovil, moioi-tuf 
El adorno, ornament 
El a/ucur, suRar 
El accidenie, aci rdent 
El ageiitc, u^etu 
El airc, an 
Ell Angulo, angle 
El animal, animal 
El aparato, apparatus 
El apetito, anpetue 
El arco, arch 
El arKumento, orgumeni 
El arte, art (Las urtes) 

E'J arliculo, arm le 
El autor, author 
El aniversario, anniversary 
El Aeido, aciiJ 

l4i ambicidn, arnhition 
La arena, arena, .sand 
La auscncia, absence 
La accion, action 
La adici(Sn, addition 
La aplicuci^ii, applicaiion 
La asoclacl6n, association 
La otracci6ii, attraction 


La aiitoridad, author its 
La avenidn, avenue 
La asanihlca, assemhiv 
La armonia, harmony 

El banco, hank, heruh 
El hanquctc, hanquet, /eent 
1^1 barril, barrel, cask 
FI bcnefu'io, benefit 
E^l bolbn, hut ton 

La ba.se, basis 
La batalla, battle 
La haliia, hav 
La hoJa, hall 
La bota, boot 
La botella. bottle 
La bravura, braverv 
La bondad, bounty good- 
ness 

El CBSo, case, occurrence 
Ell comcrciu, commerce 
El crimen, crime 
El corrlente, current 
(also La — ) 


E3 curbon, caihon, cool 
EM calc. cafc\ (offee 
El colcgio, {allege 
El color. { olour 
EM compaAero, < ompamon 
El cerebro, cerebiurn, hi am 
El carro, can, wagon, 
{•arriage 

EM camaruda, comrade 
El capital!, captain 
El campo, tamp, field, 
country 

EjI congreso, congress 
El cciitro, centre (also club) 
El capitulo, chaptei 
£1 consul, consul 
EM carActer, chcnactei 
El contrato, contract 
El cristiano, Chnstian 
El cigarrillo, cigarette 
El cigarro, cigett (often 
used for cigarette) 

El conscio, advice, councii 
El coiidado, countv 
El club, dub 


EM caAiSn, cannon, gun ; 

gorge (canyon) 

El crcilito, credit 
El ccro, zero 
El cochc, coach, cab, car 
EM cobre, copper 
El corclio, cork 
El corajc, courage 
El cheque, cheque 
El choqiie, shock, crash 
El coste, cost 

La cortc, court, courtship 
La crema, cream 
La cnatura, creature, bah\> 
La ciencia, science 
La cruz, cross 
La corona, crown 
La coriiiia, curtain 
l>a costumhre, custom 
La carga, charge, cargo 
load 

La costa, coast 
La coleccl6n, collect ton 
La conducta, conduct 
La columna. column 



Section I. 

La comtrinac|6n, 
tion 

La conii8i6n, comnu\sion, 
trust 

La compania, company 
La comparacl6n, compari- 
son 

La carta, card, letter 
La coiidici6n, condition 
La capacidad, capacity 
La conKanza, confidence 
La cdmara, room 
La concxidn, connexion, 
conlunction 
La causa, cause 
La consccucncia, conse- 
quence 

La consideracidn, consid- 
eration 

La construcci6n, construe 
tion 

La Gonvprsacidn, conversa- 
tion 

La cuerda, lord, sirinf! 

La circunstuncia, cinntn- 
sfance 

La clase, dass 
La calidad, quality 
La cantidad, quantitv 
La cucstidn, question 
La Carrera, career, course 
roi e 

La caiiiisa, chemise, shin 
l.a cha(|ueta, racket, coat 

El departnmenro, depan- 
men I 

El descuhrlmiento, discos- 
ei V 

Kl diablo, devd 
El disKUsto, disrfusi 
El distrito, distiicl 
El dia, dav 
El dolor, pain 
El dblurbio, distin hance. 

interruption 
El dctallc, detail 
El desco, desire 
El doctor, doctor 
El director, directoi, 
manager 

La dama, lady, gentle- 
woman 

La declaracidn, dec lara- 
iion 

La defensa, defence 
l.a demanda, demand, claim 
La decision, decision 
La descripcion, description 
La destriK'cidn, destruction 
La diferencia, difference 
La deuda, debt 
La dificultad, dijficulf\ 

La digestidii, digestion 
La direceidn, direction 
La discusidn, discussion 
La distancia, distance 
La distribucidn, distribution 
La divisldn, division 
La duda. dembr 

£1 eqnilibrlo, balance 
El escrltorio, desk 
El Este, the East 
El efccto, effect 
El esruerzo, effort 
El eldstlco, elastic 
El enemigo, enemy 


El eslado, state 
El extrenio, extreme 
E:I ejempio, example 
El embarque, loading, em- 
barkation 
El espacio, space 
El espirilu, spirit, ghosi 
El esidniago, stomach 
El estudiante, student 
El examen, examination 
El exterior, extemn 
El cstilo, St vie 
El ediflcio, budding, edifice 
El cnipleado, employee 
El ejcrcicio, esercisr 
F^l estipondio, stipend, 
salary 

La cxistcncla, existence 
La expcrlcncia, expencme 
L.a enfermedad, in/irnuir, 
illness 

La educacidn, education 
La cleccion, election 
La envldia, envy 
La equlvocacj6n, mistake 
La exccpcioii, exception 
La entrada, en frame 
La extension, extension 
La escuelu. school 
La esponja, sponge 
La cstacion, scascni, station 
La estufa, srove 
La cstructura, si rue tiire 
La esposa, wife 
La cspecle, speaes, kind 
La escena, scene 

El fondo, fund (also depth, 
bottom) 

El favorito, favourite 
El frentc, fiont 
EJ futuro, futme (olso 
Lo — ) 

El fiincionariu, official 
El favor, fa vino 

La fe, faith 
La familla, family 
La fibula, fable 
La Kebre, fever 
La ficcldn, fiction 
La figura, figure, face 
La flor, flower 
La forma, form 
La fortuna, for nine 
La rundacidn, foundation 
La fiiente, fount, fountain 
La fnitu, 

La felicidad, happiness 
La fiesta, feast (dia de 
fiesta, holiday) 

La fabricacion, making, 
constriicnon 
La frase, sentence 
La fuerza, strength 

El gas, gas 
El general, general 
El gobierno, government 
El gobernador, governor 
El grade, grade 
£1 gato, cat 
El grano, gram 
El gula, guide {man) 

EI grupo, group 

La grade, grace 
Las gradas, thanks 


La gula, guide {book) 

La gloria, glory 

El h^roe, hero 
El hospital, hospital 
El hotel, hotel 
El humor, humour 

La heroina, heroine 
La hlstoria, history, si 
l.a lioiira, honuui 
La bora, hour 

El iinpulso, impulse 
El individuo, itidividual 
El insedo, insect 
El instrumento, msinnuent 
El idioina, idiom, language 
Ell inteiito, inieni, pm pose 
El itinerario, ituieiarv 
El impuesto, dun, tax 
El importe, amount, total, 
value 

El iiiteres, interest 
La idea, idea 

La importanda, importam e 
La impreslon, irnpiession 
La industria, industi y 
La influencia, iriflueme 
La InfiM-iiiadon, infornu- 
rum, news 

La insfruccii'm, msiriurioti, 
/‘due ation 

La iiilendon, intention, 
ilesign 

La isla, island 
La inclliiadon, irnlination 
La inteligencia, intelligence 

El jefe, chief, head 

La jiistida, fu slice 

El limon, lemon 
Kl limite, limn 
El la bio, hp 
El liqiiiflo, liquid 

La libertad, liber ty 
La ley, law 
La lecdon, lesson 
La luz, light 
La llnea, line 
La lista, list 

El medio, half, middle 
Ell moiil6n, heap, pile 
El mercado, market 
£1 matrimomo, marriage 
Ell material, material 
El miembro, member 
E\ mercante, merchant 
El merito, merit 
Ell m^todo, method 
El mediodia, midday 
El millon, million 
El modo, mode, manner 
El mapa, map 
El minlstro, minister 
El minuto, the minute 
El modcio, model 
El momento, moment 
El movimiento, movement 
£1 musculo, muscle 
El maestro, master 
El medico, medical doctor 
El metal, metal 


La rndquina, machine 
La 'mayorldad, La mayoria, 
nuijuri t y, superior ity 
La mancra, manner 
La marca, mark 
La masa. mass 
La materia, matter 
La medidna, medicine 
La memoria, memory 
La medianoche, midnight 
La iiiilla, mile 
La mente, rmiul 
La niadre, mother 
La montana, mountain 
La miilliplkaddn, rnulii- 
phe ation 
La musica, musu 
La marina, \ea-coasi. 
marine 

La moda, fashion 

Ell iiervio, tier ve 
El numern, number {in 
order) 

El iiegodo, a [fan, occiipa- 
non 

Los negodos, business rnai- 
fei A 

EI Norte, North 
El niido, knot 

La Navidad, Christmas 
La nacion, nation 
Lu neeesidud, necessity 
La noclie, night 
La nariz, nose 
La iiola, note 

Lu notida. notice, know- 
ledge 

Las iioticlas, news, tidings 
La nuez, nut 

El ob|elo, object 
Ell occano, ocean 
Ell oHciul, officer 
El oleo, oil 
El odio, odium, haie 
El Ocsle, the W est 
El origen, origin 

Lu orqiiesta, oichesira 
La obllgadon, ohiigciiion 
La oKdiia, office 
La ocasidn, occasion, oppoi ~ 
turntv 

l.a operadon, opeiaiion 
La oportimidad, opponumty 
La orden, order 
La organizud6n, organiza- 
tion 

La oradon, prayer 
La observacidn, observation 

El predo, price 
El par, pair 

EI pariente, relation (Los 
padres, parents) 

El placer, pleasure 
Ell pasalc, passage, fare 
El patron, patron, landlord, 
boss 

El paquete, parcel 
Ell pa pel, paper 
El paralelo, parallel 
El perdon, pardon 
El parque, park 
El pasado, past (also Lo 
—) 

El perlodo, period 


Essentia! Vocabulary — hlowis 22}i 

NOUNS SIMILAR IN FORM OR USAGE IN SPANISH AND ENGLISH icontd.) 
comblna- 
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Section I. NOUNS 

FI piano, piano 
El pastel, pastry, pie 
El proyccto, project 
£1 poema, poem 
£1 poeta, poet 
El portero, porter, door- 
keeper 

£1 presldente, president 
£1 principal, prinapal, chief 
El problema, ptohlem 
Kl protlucto, piodiut 
El profesor, piofeswr, 
teachei 

El proKFcso, progress 
£1 publico, public 
£1 paso, pace, step 

La prcfcrencia, prefereme 
La patina, pat^e 
La paciencia, patience 
La peseta, peseta 
La pluma, pen, plume 
La pobiacion, population 
La persona, person 
La planta, plant 
La punla, point, end (also 
el piinto) 

l.u policia, police, polue- 
man 

La porcion, portion 
La pQSici6n, position 
La posesi6n, \cs.N/o/; 

La prdctica, piaitice 
La provincia, ptovince 
La patata, potato (Spanish 
America, La papa) 

La preparacion, preparation 
La prcscncia, presem e 
La prueba, proof 
l.a propiedad, propeitv 

Section 

£1 almucrzo, breakfast 
£1 amo, mastei 
£1 aceite, oln'e oil 
£l alHIcr, pin 
£1 asado, roast 
£1 alumiio, pupil 
£1 arroz, //'< e 
£1 anillo, rin^ 

£1 asiento, seat 
F^l acero, steel 
£1 almaccn, store, simp 
El arroyo, brook 
£1 i^rbol, tr ee 
£1 ano, year 
£1 asunlo, event 
£1 algodon, tot ton 
£1 aliento, breath, spirit 
£1 acontecimiento, incident 
£1 amigo, fiierid 
£1 aposcnlo, room, apart- 
ment 

£1 amor, love 
£1 amantc, lovei 
£1 agua (f.), sea ter 
£1 ala (!'.), win ft 
£1 alma (D, ^oul 

La arana, spider 
La aldea, village, town 
La alegria, 70 .V, mirth 
La aduana, customs house 
La ayuda, help 
La abeja, bee 
La a vena, oats 


Spanish 

SIMILAR IN KORM OR USAGE IN SPANISH AND ENGLISH icontd.) 


La proporcidn, proportion 
La prosa, prose 
La probMUdad, pi ohabili tv 
La proteccion, protection 
La parte, part 

£1 quimico, chemist 
£1 queso, cheese 

La quimica, ihemistry 

£1 renombre, renown 
£1 recibo, receipt 
£1 registro, legister 
£1 represeiitaiite, represent- 
ati\e 

£1 ritmu, ihythm 
F2I recreo, ret r cation 

La ra/a, rate {of men) 

La razon, reason 
La reaccion, reaction 
La religiiui, religion 
La renta, rent, intonie 
La revista, leview 
l.a regia, rule 
La rosa, rose 
La republica, rcpnhlu 

F.l saco, sat k , hag 
£1 semblante, aspen, look, 
appear once 
£1 Kiielo, gioiind, soil 
£1 sisteinu, u siern 
£1 salon, duiwing-ioom, 
saloon 

£1 sacriheio, scuiifice 
ICI secrelo, secret 
£1 secretario, senetaiy 


E"l sentido, sense, feeling, 
meaning 

El servicio, service 
E2I sexo, .sc v 
£1 sileiicio, silence 
£1 soldado, soldier 
El sonido, sound 
E'l sillo, site, place 
£1 sujeto, subject 
£1 substituto, substitute 
£1 Sur, Sud, south 
£1 sanlo, saint 
£1 socorro, help 

La seguridad, setunty, 
safety 

La satisfaccidn, satisfaction 
La sazon, seasoning, flavoin 
l.a seccldn, lion 
La siluacidn, siluaimn 
La sociedad, socieiv 
La sopa, soup 
La substancia, suhstatne 
l.a suma, sum 
La superbeie, surface 
La simpatia, svmpaifn 
La sospecha, snspitmn 

£1 testimonio, tesumorn 
£1 tubo, tube 

£.1 terrciio, gi ennui, field of 
action 
£1 t6, tea 

£1 (eiegraTo, frlegiaph 
£1 lelegraina, telegiarn 
El tclefono, telephone 
£1 tempio, temple 
W lermiiio, end, ending 
£1 territorio, lenitory 
£1 tcatro, iheaiie 
£1 tiempu, time, u eafhci 


£1 tituio. title 
£1 total, total 
£1 tratamiento, treatment, 

usage 

El treii, train 
£1 tipo, type 

£1 tribunal, tribunal, law 
coin t 

La labia, hoard, shelf, tray 
La tempestad, storm 
La tcoria, theory 
La tonclada, ton 
La tranqiiilidad, quiet nes\ 

£1 ultimo, last, final 
£1 uso, use 

La union, union 
La unidad, 11 nit v 
La universidad, univeisitv 

£1 vapor, steam, steamer 
£1 vagdn, wagon, car 
El vestido, garment \ 
£1 vulumeri, volume « 
£1 volo, vote 
£I valle, valley 
£I vino, wine 
£1 verso, i ei se 

La vista, sight 
La vecindad, Mciniiv 
1 a vacacion, vacation 
L.a vibracion, vihralmn 
La variedad, vatieh 
La virtiul, vutue 
La violeta, vmlei 
La visita, visit 


l<a alinohada, pillow 
La amistad, fnendshtp 
La altura, height 
L:. aguja, needle 

£1 brazo, arm 
£1 balde, bucket 
£1 baile, dam e 
£i bolsiliu, pocket 
£1 bastbn, stick 
£1 buque, boat, ship 
£1 hillctc, ticket (Spanish 
America, boleto) 

£1 besu, kiss 
£1 baiil, trunk, bo\ 

El bosquejo, sketch sum- 
mary 

EI barro, clay, mud 

La belle/, a, beau tv 
La bay a, hciry 
La barba, beard 
f.a bebida, drink 
La bolsa, the purse (also 
Stock rxchange) 

La bandcra, flag, banner 
La burlBf jest, joke 
La bibliotccH, library 
La buca, mouth 
La bomba, pump 
La bienvenida, welcome 

El cuello, collar, neck 
£1 cuidado, care 


El ccsto, basket 
£1 cinto, girdle, belt 
£1 cuerpo, body 
EI carnicero, butcher 
£I cuarto, the qiiarfei (also 
room) 

F.l cocinero, cook 
El ciudadano, c itizcn 
El calor, hear 
£1 concursu, no wet 
£1 camhio, change 
£1 Caballero, gentleman, 
horseman 

£l crccimieiilo, increase, 
gro wth 

£1 conocimiento, knowledge 
£1 convenfo, agreement, 
c'onti at / 

El corazon, heart 
El cielo, sky, heaven 
£1 collado, hill, hillock 
El cerdo, pig, pork 
El caballo, hor,se 
£1 cuerno, horn 
El convite, invitation 
£1 cuchillo, knife 
El criado, servant 
El correo, po,st 
El clavo, nail 
£1 cuadro, picture, flame 
El cochino, pig 
El catcdrdtlco, professor 
( University) 


coined or, efimng-t lU , 

-room 

£1 cuiiiiiio, load, loiite 
Kl cauclio, nidicif libber 
£1 carnero, mutton, sheep 
£1 casco, shell 
£1 calcelin, sock 
£1 caldo, thick soup 
El cordon, cord, suing 
El chusco, yoAc, trick 
£1 cuinpleahos, huthdav 

La campana, bell 
La caja, case, box, safe 
La came, meat, Jlesh 
La cadena, chain, fetter 
La cocina, kitchen 
La ciudad, city 
La corrida, course 
La corrida de toros, hull- 
-,flghl 

l.a cosecha, harvest 
La comida, dinner, food 
La cara, face, visage 
La cabra, goat 
La cabeza, head 
La casH, house 
La caza, hunt 
l.a caldera, boiler, kettle 
La cerradura, lock 
La c&rcel, barracks, gaol 
La clnta, ribbon, tape 
La culebra, snake 


2. NOUNS WHICH l>IF££R IN THE TWO LANGUAGES 

£1 



Section 2. 

La cancion, xonf* 

La cama, beef 
La cuchara, spoon 
La calle, street 
La cena, supper 
La cuenta, account 
La cosa, thina 
La cima, summit top 
La cera, hy/.y 

El desayiino, break fau 
El dincro, money 
El delito, wroiif^, (ielin^ 
quency 

El daAo, (la may e 
El desarrullo, development^ 
evolution 
El dedo, finyer 
El dedo de pie, toe 
Dios, Ciod 

El dcreclio, nyht (also law) 
El despa eho, office 
El dueno, owner 
El deher, dutv 
Don, Mr , sir 
Dona, Mrs. 

El dieiilc, tooth 

El ejereitu, army 
El enlace, link, Iminy 
El enie, entity, heiny 
El escoKimieiito, sdei tion, 
choit e 

El estanciero (Spanish 
America), far met 
El exlranjero, \tianyvi, 
foi eiynei 

Kl escrilor, \Mitei 

La escoba, fnoom, hnish 
La esquiiia, louiei 
La eiitreKa, delivei r 
La esiaricia, Spanish, \t(i\. 
soioion, Spanish Amer- 
ica, fai m 

I a esperaii/a, hope 
La escula, s< ah 
La escalera, laJdei , stans 
La estrella, star 
La ediid, aye 

El freno, hake 

El filo, edyc ((</ knife, en .) 

El lin, end 

El fiie^o, fii e 

El fdsforo, niatih 

El Tcrrocarril, railviay 

La f^lbrica, fuctoiy (also 
manufacture) 

La fecha, date 
La fallH, faulty enoi (also 
la I k) 

La tirma, siynatme 

El Kolpc, blow 
El Kanadu, cattle 
El K^sto, e.\pen\e (also 

Hrt.Sl'f') 

El guantc, glove 
El gaiicho, hook 
Los g^neros, goods, mei- 
( handise 

El gusto, taste, pleasure 
El gerentc, manager 

La gorra, cap 
La greda, chalk 
La gota, drop 


Essential Vocabulary — Nouns 

NOUNS WHICH DIFFER IN THE TWO LANGUAGES 


La gallina, hen 
La gentc, people 
La garganta, throat 
La guerra, war 
La gana, desire, appetite 

El hambre (f), hungei 
( J eiicr hambre, to he 
hungiy) 

El liucso, bone 
El bermano, hi other 
El liijo, son 
El lieclio, ai t, deed 
El huevo, egg 
El huesped, guest 
t-l heno, liav 
El liogar, heat ih, home 
El hielo, lee, fiost 
Ed hierro, non 
El honibre, man 
El homo, oven, fuiiune 
Ed liombro, shoulder 
JCI hilo, tlnead, wire 
El habla (f.), speah, lan- 
guage 

La liormiga, ant 
La herinosiira, beaut \ 

La hoia, leaf 

La hacienda, lauded estate 
(also the Ti easin i ) 

La hcchura, Jmm, cut, 
woi k mail ship 
La hierba, glass 
La herramientu, too! 

La hemhni, female 

El imierno, nintci 

La iglesia, chuuh 

Id la pi/, peiiLil 
El lihro, binik 
El lalon, hi ass 
El ladrillo, hrn k 
I'd lugar, place 
El latigo, uhip 
I loco, madman, foot 
El la do, side 

La leclie, mdl\ 

La Iona, lainas 
l.a lima, fiU {i\\so hme-n ce) 
La bimpara, lump 
liU lima, moon 
IvU Idstima, pi tv 
La libra, pound 
La lagrima, teat 
La lengiia, tongue, language 
I a lana, wool 

El llano, plum, flai isiufai e) 

La llegada, arrival 
La llama, flume, light 
Ln lliiviu, loin 
La Have, key 

El manzano, apple tree 
El mensaje, message 
El mledo, fear 
El mucliacho, bov 
Ed martillo, hammer 
El muriUo, husband 
Ed macho, male 
VA mozo, bov, waiter 
E'd molino, mill 
¥A mono, ninnkev 


Ed mes, month 
El melocotdn, peach 
El monton, heap, pile 
Ed mundo, world 
Los niucbics, fuiniture 

La manzana, apple 
La manteca, lard, huttei 
La manlefiuilla (Spanish 
America), butter 
La mudanza. change 
La muertc, death 
La niuestra, sample 
La mitad, half 
La muiio, hand 
I <a miel, honev 
La niedida, nwasuie, ineas- 
III emeiit 
La malla, mesh 
La iiianana, morrow, nun n- 

uig 

La inarmita, kettle, pot 
La mar, sea 

La media, stocking (Span- 
ish America) 

La mesa, table 
La inujer, woman 
l^a madcra, wood 
La nientira, he, untinth 

Ed nino, child 
Ed iiaciinieiito, biirh 
Ed numbre, naiiie, numhei 

La niebla, fog, mist 
La nuranju, omnge 
La nie\e, snow 

El ojo, e 1 1 
Ed oro, gold 
El olono, autumn 

La oreja, ecu 
La onda, hdlow' 

La obra, wmk, ai liieYemeni 

I'd pajaro, bud 
Ed pan, hi cad 
El pano, cloth 
Ed peine, » omh 
Ed pais, country 
El primo, cousin 
El paragiius, umlnellu 
El peligro, pent, danger 
Ed perm, dog 
El peso, weight, dollai 
El poho, dust 
Ed plato, plate, dish 
Ed peril o, e.xpott 
El padre, fothei 
El pescado, fish 
El puente, bridge 
Ed piso, flooi , Mines iof a 
house) 

Ed pie, foot 
Ed polio, /owl, ( tM A 
El porveiiir, futuic (also 
Lo - ) 

Ed pelo, hair 
El panuelo, handkerchief 
Ed puno, fist 
El Puerto, port 
El puerco, pig, poik 
El puntapie, kick 
Ed plomo, lead 
Ed pulmon, lung 
Ed partido, pails (also 
game) 


El poder, power 
El paciente, patient 
El pagn, payment 
El pedazo, piec e, slii e 
El palo, stick, timber, mast 
Ed premio, prize 
El proveeho, benefit 
Ed Papa, Pope (in Spanish 
America Ln papa is 
potato) 

El peiisumiento, thought 
Ed pulgar, thumb 
Ed pueblo, people, nation. 
Village 

Ed promediu, aveiage 
Ed priiicipio, beginning 

Los pantaloiies, n onsets 
Los postres, desse/t 

La play a, shore, beach 
l.a plaza, squaic, place 
La pregunta, leqiiest 
La puerta, dewt 
La Plata, silver (Spanish 
America, used (or money) 
La piel, skin, hide 
La prisu, huirr, urgency 
La posada, inn, small hotel 
La pulgadn, iiuh 
La pierna, leg 
La propiiesta, offei, tender 
La pasta, paste 
La paz, peace 
La prenda, pledge 
La prensa, press 
Lu peiia, penaltv, tiouhle, 
g/icf 

La pena, tot A 
La primavera, spring 
La piedra, stone 
La propina, pieseni, giatio 
its, tip 

La pared, wuU 
l.u palubra, woui 
La perdida, loss 
La proposicibii, pioposal. 
pi o posit ton 

Ed quitasol, parasol 

Ed reloj, watch, ! lot k 
El riiicon, corner 
Ed rancho, food, mess (also 
I am h ) 

Ed rey, king 
Ed rctrato, portrait 
El rato, a short pei lod, 
moment 

Ed ratlin, mouse 

Ed rayo, lay (of fight, clc ) 

Ed ruego, request 

El rio, livei 

Ed repin, present 

El ruido, noise 

La respuesta, reply 
La ribera, hank (of a tivei) 
La rama, shoot, spiig; lasy 
material 
La rodilla, knee 
La rnpa, cfoth 
La rueda, wheel 
La red, net, grating 
Las ropas, clothes 
L^a raiz, umt 
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NOUNS WHICH DIFFER IN THE TWO LANGUAGES (co/KiA) 
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Section 2. 

El ser, hcin)! 

El seso, hram 
El succso, event 
El Silglo, cent Hi y 
El sacacorchos, lotkwrew 
El sueno, sleep, Jr earn 
El Senor. the lorj, ffenrle- 
man 

Sedor, Mr., sir 
SeAorito, young man 
Master 

El sombrero f hat 
El seguro, lusuranre 
El sueldo, salary 
El scllo, stamp, seal 
El sol, sun 
El sobre, envelope 

La sart6ii, frying pan 
La serial, sign 
La sangre, blooJ 
La silla, armchau 
La suerte, luck, chance 


La selva, wooJ 
Senora, laJy, Mi.s, 
Sennrita, young taJy, 
Mi\s 

La sain, hall 
La salmi, health 
La sallda, exit 
La senda, footpath 
La sal, salt 
La sombra, shadow 
La seda, silk 
La salvilla, salver, tiay 
La semana, week 
La sabidiiria, wisdom 
La sed, thirst 

( Fener sed, to be thirsty) 

El toro, hull 
El trigo, wheat 
El tra)e, dress 
El tenedor, fork 
El trapo, rag, tatter 
El tccho, roof 
El trueno, thunder 


El tornillo, screw 
El tamaAo, size, shape, 
bulk, dimension 
El lio, uncle 
El trabajo, work, labour 


La torta, ran 
La tortilla de huevos 
omelette 
La taza, cup 
La tlerra, land, earth 
La tarde, evening 
La tinta, ink 
La lienda, shop, store 
La tristeza, sadness 
La tarca, task 
La los, cough 
Las lijeras, .v( i.ssors 


El vidrin, window, glass 
F>l vaso, glass, tumoler 
El vlaje, voyage 
El vardn, man, male 


El vecino, neighbour 
El veneno, poison 
El verano, summer 
f:i valor, value 
El vviqVo, flight 
El viento, wind 
El viudo, widower 

La vasija, vessel, cask 
La vaca, cow 
La vIda, life 
La vela, sad 
La venta, sale 
La vergiicnza, shame 
La via, road, route 
La vucita, turhi, return 
La verdud, truth 
La voz. Voice 
La ventana, window 
La ventaja, advantage 
La vez, OLcasion, time 

El zapato, shoe 
El zapalero, shoemaker 


Section 3. DAYS OF THE WEEK, MONTHS, SEASONS 


Days of the Week 


Luiies, Monday 
Martes, Tuesday 
M j^rcoles , 1 1 'edne \ day 
Jueves, That sday 


La prlmavcra, spnng 
El verano, summer 


Viernes, hriduv 
Sdbado, Satin day 
Domingo, Sunday 


Seasons 

El otoilo, autumn 
F3 invierno, winter 


Months 

Enero, J annul » 

Febrero, Fehmm i’ 

Marzo, Maiih 
Abril, A pill 
Mayo, May 
Junio, June 
Julio, July 


of the Year 

Agosto, August 

Setiembre, September (also 
Septlembre) 

Octubre, 0< toher 
Noviembre, November 
Diciembre, Decemhei 


Section 4. PROPER NAMES 


I nglatcrra , England 

Un Iiigl6s, an EnglLshman 

La Gran Dretana, Great 
Britain 

El Reino Unido, The United 
Kingdom 

Espana, espaAol : Spam 
Spaniard 

Francia, Trances: Frame 
Frenchman 

Italia, italiano : Italy 

Italian 

Alemania, alcman : Ga- 
many. Get man 

Portugal, portogues : Por- 
tugal, Portuguese 

Rusia, ruso : Russia, Rus- 
sian 

Los Estados Unidos, 7he 
United States 

Un Norleamerlcano : An 
American (i.c. from the 


U.S. Un americaiio 
usually means a Ccnirul 
or South American) 

El Brasil, un llrusileno, 
Brazil, a Brazilian 
El Peru, un Peruano 
Mejico, Mejicano 
Chile, Chileno 
La Argentina, un Argeiilino 
El Uruguay, Uruguayo, 
Uruguayan (also called 
Onental in the River 
Plate, because Uruguay 
IS La Repiiblica Oriental 
del Uruguay) 

Panama, Panameno 
Venezuela, Vcnezniaiiri 
Guatemala, Gualemalteco 
South America is cithei 
Slid America or America 
del Sur. 

See also p. 2207. 


The student is advised to take a little care 
with Spanish proper names, as they often vary 


III an unexpected manner. Tlic foreigner is 
tempted to write or say Galiciano," “ An- 
daluciano ” for natives of the Spanish provinces 
of Galicia and Andalucia -whereas the correct 
forms are Gallego, Andalu/. Similarly Catalan 
IS a Catalonian. 

Non:. - Madrileno, Malagucfio, Sevillaiio, Gudiluno ; 
native of Madrid, Malaga, Seville, Cadiz. 

In Spanish America an l.iiglishman is colloquially 
(and somchmes contemptuously) Un gringo. A North 
American is Un Yangui. A Chilean wishing to sav 
that So-and-so is a countryman will say “ Es Chlicnito 

the diminutive being used as u term of approval 
Similarly, un gringuito is a pleasing term lor an English- 
man, and Cholo (a Peruvian Indian) changed to 
Chulito IS used for Peruvian generally (and alTec- 
iionately), etc. An Argentine wishing to say that 
So-and-so is a native of Buenos Aires will say “ F's 
porteno ” (i.e. from the port). It will be appreciated 
from the few examples given that there are pitfalls 
in Spanish proper names. If warning is taken at the 
outset, they will i|iiickly be overcome. 
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I-ESSON 10 

Essential Vocabulary — Verbs, Adjectives, 
and Invariable Words 

M any Spanish verbs resemble their English which follow should be mastered and, to begin 
equivalents but tor the grammatical with, each verb conjugated in accordance with 
endings peculiar to Spanish. The lists the rules and tabic given in p. 2214. 


Section I. VERBS SIMll.AK IN KOKM OR IN SPANISH AND ENCLISH 


LND/NC 

aceptar, ro accept 
acostumbrar, to accustom 
acomodar, to accommodate^ 
adjust 

admirar, to admire, wonder 
at 

adoptar, to adopt 
avLsar, to ad\ise, notify 
apciar, to appeal 
aplicar, to apply 
apreciar, to appreciate 
aprnbar, to approve 
asneiar, to a^uuiatt 
HseKurar, la asMoe 
atacar, to attack 
ngitur, to \hake, at^ttate 
ajuhtar, to adpisl, turn 
acoinpunar, to aaompany 
aumentar, to anyment tm 
crease 

abandunur, to ahaiidon 
afirmar, to ajfirm 
anuiiciar, to aimonin e, ad- 
vcf rise 

comenzar, to coinmeiu e 
resar. to cea>^e 
cck'brar, to cclehratc 
cargar, to charge, load 
coniparar, to (ompa/e 
conhrmar, to lonfitm 
cunsidcrar, to considci 
consuUar, to consoh 
conU'star, to contest (also 
to reply) 

contiiiiiar, ro connmie 
copiur, ro copy 
contar, to count, relate 
crear, to create, bnnii up 
cullivar, to cultivate 
coiiRnlar, to console, relieve 
confiar, to confide, trust 
eaU'ular, to i alciifute 
cuiisar, to cause 
conservar, to conserve 
confesar, to confess 
eontemplar, to lonremplate 
condenar, to condemn 
certihrar, to register a 
letter, certify 

comunicar, to communicate 
i'ortur, to cut, shorten 
CQStar, ro cost 
coiijeturar, to con/ccture, 
guess 

cruz4ir, to cross 

doblar, to double 
determlnar, to determine, 
decide 

declarar, to declare 
depositar, to deposit 


IN -AR 

dedicar, to dedicate 
dcsear, m tlesire, wi\h^ wain 
durar, to endure, lust 
dominur, to dominate 
demostrar, ro demonstiafe 
dudar, to doubt 

electiiar, to effect, accom- 
plish 

cmpicar, to employ use 
entrar, to enter 
eseapar, to escape 
cxnminar, to esamine 
excitar, ro excite 
explicar, to e\plcim 
expresar, to espiess 
eiiconfrar, t<t eiuotinfei, 
meet 

cjecular, to execute, pei- 
form 

esliniar, to esteem, respect 
estimular, to stimulate, uige 
errar, to wander 
esfudiar, to study 
cleiar, to elevate, hft 

fiiiidar, to found 
Torzar, to force, lompel 
lor mar, to fotm 
tigiirar, to figme fancy 

ganar, to itain, win 
graduar, to giaduaie 

honrar, to honour 

iiispirar, to inspire 
ignornr, to he ignorant of 
imuginar, to imagine 
incliiiar, to iiuline 
indicar, to indicate 
infonnar, to inform 
iiirorinarse, to get to know 
importar, to be importanr 
I to matter) 
interesur, to inter est 

justiHcur, to justrfv 

llmitar, to limn 
libertar, to set at liberty 

marcliar, to march 
mcncionar, to mention 
multlplicar, to multiply 
nianifestar, to manifest 

notar, to note 

ncccsitar. to necessitate, 
want 

nombrar, to name, appoint 


ordenar. to arrange, aider, 
or dam 

fibservnr, to ob.sei ve 
ocupar, to oicupv 
ocuparse, to be busv with 
obligur, ro oblige compel 

progresar, to progress 
perdonar, to pardon, excuse 
proniinciar, to pr ononnee 
piibllcar, to publish 
proha r, to pi we, test, ny 
predoniinar. topr edonunate, 
pi evaii 

presemar, to preserve 
prepurar. to ptepa/r 
pagar, to pa\ 
pasar, to pass 
presentar, to present, inno- 
dm e 

procurar, to try to, to get 
penetrar, to peiieiiate 

qiiitar, to take away 
qiiitarse, ro take off 
g'li mem) 

ENItlS 

alendcr, to attend 
apareccr, to appeal 

coniener, to contain 
coinencer, to (onvinte 
conmler, to concede, gram 
comprendcr, to understand, 
grasp 

corresponder, to correspond 
cometer, to commit, etifinsi 
detener, to detain 
defender, to defend 
depender (de), m depend 
upon 

disponer, to dispose 
desaparacer, to disappear 

estableccr, tv establish 
extender, ro extend 
entrefeiier, to eiiletiain 
exponer, to e \pose, e \pound 

favoreccr, to favour, pioteci 

haber, to hove (auxUiarv) 
haber de. to have to 

imponer, to tmpow 

ENDING 
admitlr, to admit, to permit 
asistir, to assist, he present 
at 

aplaudir, o applaud, praise 


recobrar, to leiover 
rehusar, to refuse 
registrar, to register, eniol 
reparar, to repan 
robar, to rob 

recordar, to remind, recall 
reno«ar, to renew 
reserv'ur, to reserve 
resultar. to lesiill 
retirarse, to retire 
represent ar, to lepreseni 

senalar, ro stamp, sign, 
signalize 

sonar, to .sound, ling 
separar, to separate 

terininnr, to end 
trazar, to trace 
temblar, to tremble, quake 
transportar, to transport 
telcfonear, to iclephoiu 

usar, ro use, wear, to at r us- 
torn 

visilar, to visn 
0 IN -ER 

melcr, to place, pul in 
mantener, ro maimum 
mover, to move 

ofender, ut offend, injure 
uhlener, to crbtain, get 
obederer, to obex 
ofrecer, to offer 

prometer, to promise 
proveer, to provide, stock 
prnponer, ro propose, deter 
mine 

proponersc, ro intend 
poseer, to possess, owm 
pretender, to pretend 
proceder, ro proceed 

resolver, to resolve, decide 
responder, to respond, 
answer 

rccorrcr, to run over, survey 

softener, to sustain 
sorprendcr, to surpiise 
someter, to submit 
satisfacer, to satisfy 

IN -IR 

batir, to heat, defeat 

convertir, to convert 
conclulr, to conclude end 
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Siirion 1 VERBS 

ENDING /.\ 

construir^ to construct, build 
contradccir, to roniradict 
condiicir, to conduct, lead 
consiRtir, to consist 
cubrir, to < over 
comprimir, to comprew 
ci ush 

correRir, to correct 
constituir, to con.sniute 
confundir, to ton found 

diicrfir, to amuse, dnert 
decidir, to decide 
dcsunir, to \epaiiite, dis- 
unite 


SIMILAR IN FORM OR 

-IR icontd.) 

destruir, to destroy, spoil 
dfstinRuir, to distinguish 
dcKCiibrir, to discover 

eleRir, to elect 
cxistlr, to exist 

Rarantir, to gua/anree 

intcrrumpir, to mreinipt 
incliiir, to enclose, ini hide 
instruir, to insrruci, educate 
impedir, to inipeile, piexeni 
imprimir, to print, impiess 


USAGE IN SPANISH ANI 

occurrir, to olcui (also, to 
go to meet) 

prohibir, to prohibit, forbid 
partir, to part, divide, 
separate 

produdr, to produce 
proKumir, to presume 
prefcrir, to prefer 
persiiudir, to pe/siiade 
pcrmiHr, to penult 

recibir, to leieive 
reducir, to redm e 
repet ir, to repeat 


ENGLISH iiontd) 

referir, to refer, relate to 
rcunir, to reunite 

substituir, to substitute 
sufrir, to sujjer 
scrvir, to serve 
servirse, to deign lon- 
destend 

traiisferir, to transfer 
traducir, to translate 

iiiiir, to unite 

\es(ir. to i lathe 
veslirse, to diess oneself 


ScctUMi 2. VERBS WHICH ARE DISSIMILAR IN THE TWO LANGUAGES 
ENDING IN -AR 


adclantar, to advance 
aeonscjar, to counsel, ad- 
vise 

ayudar, to help, aid 
acLTcarsc, to approach 
arrcRiar, to aiiange 
uRuurdur, to aseait 
alar, to attach to 
acordar^ to agree 
acordarse, to lememhei, 
rec of lee t 
acabar, to end 
amucblar, to furnish 
andar, to go, walk 
alquilar, to hire, leni 
a mar, to love 

alcan/ar, to reach, attain to 
alabar, to praise, commend 
alcRrarsc, to le/oice, he 
pleased 

asar, to roast, toast 
almor/ar, to breakfast 
acertar, to hit the maik, 
happen suddenly 
arrastrar, to cieep, crawl, 
dt ag 

ahuRar, to choke, diown 
apoyar, to favour, pan onize, 
ahei 

arrani'ar, to fence out. 
extirpate 

a bra /a r, to embrace, hug 
utravesar, to pass 

over or through 
apartar, to separate, divide, 
temove 

arrojar, to fling, hurl (also, 
to sprout) 

uprovecliar, to progress, 
beriefil by 

amcnazar, to threaten, 
menace 

ahomar, to become visible, 
loom (also, to be 
flustered) 

bastar, to suffice 
brindar, to dunk one's 
health 

besar, to kiss 

buscar, to search, seek out 

bailar, to dance 

bajar, to lower, go down 

callar (sc), to he silent 
convidar, to invite 
culpar, to blame 


comprar, to buy 
cavar, to dig 

cobrar, to recover, ccdlect, 
gam 

cuidar, to take care of 
cambiar, to change, e\- 
c hange 

ccilRar, K) hang 
i'olocar. to place, locale 
casar, to nun i v 
cu.sarse, to get inanied 
cansarse, to get tued 
cansar, to wears 
eantar, to sing 
eerrar, to shut, lock 
corlar, to tut, shot ten 
charlar, to chatter 

desperlar, to startle 
awaken 

dcscansar, to zest 
dejar, to lease, let 
disculpur, to excuse, pardon 
dur, to give 

dibujar, to chaw, design, 
describe 

da bar, to damage 
desciiidar, to neglect, ignou 
dispciisar, ter excuse, ex- 
empt 

eneerrar, to lock or snut up 
evitur, to avoid 
esperar, ut hope, expect, 
wait for 

empezar, to begin 
empezar, to begin 
cnlreRar, lo clelivei 
empiijar, to press, drive, 
c ompel 

empenar, to engage, pledge 
cquivocarse, lo make a 
nustak e 

espanlar, to astonnd, scare 
esiornudar, to sneeze 
ensenar, to teach 
cchar, to throw 
cHRabar, to deceive 
enRabarse, to err, mistake 
eneanlar, to charm 
enviar, to send 
escuchar, to listen to 
estar, to be {temporary 
state) 


estar de prisa, to be m a 
hnr I V 

estar bieii, ro he wed 
extranarse. to he sutpiiscd 
at 

encumiiiarse, to travel (a 
road) 

enearRar, to charge, 
commission 

eiiarnorar, to enamour 
(- se, lo fall m love) 

I'altar, to he short of. to 
fad 

fijar, to fi\, SCI 
tijarsc, to pay aifeninni lo 
lelicitar, to i ongi afidaie 
liimar, to smoke 

Rritar, to 1 1 r out 
Rastar, to spyrid, waste 
RiJSlar, to taste, give 
pleasure 

Rustar dc, to like, enjoy 
Ruardar, to re lam (also, to 
be well e ol) 

Robernar, to govern, eoiifiol 
Rolpear, to siiike a blow 
Rozar, to enjov, lejoue 

helar, to freeze 
hablar, to speak 
hallar, tu find 
hospedar. to give hospitahiv 
to 

juiitar, to join 
ju/Rar, to judge 
juRar, to play ia game) 
jurar, to sweat 

liinpiar, to clean 
lavar, to wash 
luchar, to struggle, wrestle 
loRrar, to succeed 
levantar, to lift 
levantarsc, to get up 
lanzar, to fling (also, to let 
loose) 

lle%ar, to bring, earn, 
wear 

llamar, to call 
llamarse, lo be named 
licnar, to fid 
lIcRar, to arrive 
llorar, to weep 


mojar, to wet, dampen 
mosirar, to show, demon- 
siiate 

inudar, to change, lernoxte 
me/clar, to mix I 

manejar, lo manipidare, 
manage A 

mirar, to look at \ 

malar, lo kill 
mejorar, to improve 
inandur, to command, oidei 

ncRar, to dein 
nudur, to ^wim 
iievar, to snow 

osar, lo dale 

olvidarse, to foigei 

orar, to pray (to the Deitv) 

prestar, to lend 
pasearse, to go fm a walk 
pensar, to think 
preRuntar, to ask, ask for 
pararse, to stop, lernam, 
delay 

predicar, to pi each, predict 
pelearsc, to light, qiianel 
pleRar, lo fcdcl, double up, 
bend 

pegur, to stiike (I blow 
pesar, to weigh 
piear, to pieice, sung, itch, 
picjue 

quebrar, to bteak, c/ack 
quemar, lo burn 
qiiejurse, to complain 
qiietlarse, to remain {behind) 

rcRalar, to give a pre sent 
reRresar, to letian {home) 
resfriarse, to catch a cob! 
recompensar, lo icwanl 
revocar, to tec all 
reventar, to bur st 
roR&r, to pray, request 
politely 

rodear, to go round en- 
compass 

soplar. to blow 
sonar, to dream 
sanar, to cnie 
saludar, to salute, greet 
salvar, to save 
sentarse, to sit down, be 
seated 
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Essential Vocabulary —Verbs, Adjectives, etc. 

Section 2. VERBS WHICH ARE DISSIMIEAK IN THE TWO LANGUAGES {contii. 


tNDINO IN -AR Uontcf.) 

SBcar, 10 lake out of locar, to touch (also, to 

Koltar« to untie^ loosen play a mu.wcal instru- 

ment) 

trahajar, to woik trepar, to chnib {a ladder, 

tardar, to he late, g:row late etc.) 
tratar, to treat, deal tronar, to thundei 

tratar de, to try to 

tirar, to chaw, pull, shoot viajar, to novel 
tomar, to take volar, to fly 

LNDINd IN -ER 


ENDlNii IN -ER itontd.) 

romper, to tear torcer, to twist 

recover, to collect, pit k up {cner, to hold, posse.ss, keep 
rendir, to subject, conquer trsker, to hri up, draw 
temcr, to fear 

siiponer, to suppose tender, to stietch, extend 

ser, to he (permanent \iate) 

her menester, to be neces- volver, to turn, return 
saiy vcr, to see 

suceder, to oaur, happen vender, to sell 
soler, to be wont valer, to be woi th 

suher, to know (by leal nim:) veneer, to tonquet 


ayradccer, to thank 
aprender, to leant 
abantecer, to supply 
atrcverse, to dare 

beber, to dn'nk 

complacer, to oblige 
coser, to sew 

caer, to fall, happen, de- 
ct ease 

componer, to compose, t om- 
pound 

correr, to lun 
conncer, to know, be ai- 
quamted with 
rrecer, to giow 
comer, to eat 
cocer, to boil, cook 
crcer, to belies e 
coyer, to <aith, pick up 
caber, to he able to tontain, 
to have loom, pUu e, to fit 

descmoher, to di vclop, to 
unfold 

deber, to hun a dut\, 
must, to owe 
doler, to adic 
deshacer, to undo, destios 

estreinecerse, to shak c, 
nemhie 


cnlender, to heat, under- 
stand 

escoycr, to ihoose, select 
einprender, to undertake 
encender, to kindle, set foe 
to 

hacer, to do, make, tuusi 
act 

hacer inul, to hut i 
bender, to naik 

leer, to read 
Hover, to lain 

mcrecer, to desei ve, mem 
morder, to lute 

nacer, to be bom 

poder, to he able 
perder, to lose 
parecer, to seem, appeal 
pertenecer, to belong to 
poner, to put 

pernianecer, to pet sist, last, 
I emuin 

((u^rer, to like, love, want 
(|iierer decir, to mean 

reconocer, to letognire 


LNP/NC IN -IR 


ahadir, to add 
abrir, to open 
advertir, to warn 
acudir, to assist, siippoit 
udquirir, to aiquoc, obtain, 
get 

bendecir, to bless 

convenir, to agiee, bemme, 
suit 

cumplir, to fulfil 
conseyuir. to attain, I’eti 
obtain 

dormir, to sleep 
dormirse, to fall asleep 
diriyirse (a), to lefei to, 
apply to, to go to wauls 
decir, to sa\, fell 
despedir, to emit, distaid 
(also, to take leave of 
— SC) 

escribir, to wnie 

Hiiyir, to at/, pretend 

‘ Nole that Ihioughout the 
UiiiKua^c ycnerally, ct>mp(uinds 
tir original veihs . snnroir like r 


herir, to wound 
huir, to flee, cm ape 

ir, to go somewhei e 
irsc, to go away, out of 

lucir, to shine 

morir, to die 
mentir, to tell a he 

oir, to hem 

proscRuir, to piu sue 
pedir, to beg, lequesi 

reir, to laugh 
reirse, to laugh at 

seiitir, to feel (also, to feel 
son t ) 

seyuir, to follow' 

KURcrir, to suggest 
salir, to go out of, depmt 
sonrcir, to smile* 

venir, to tome 
vivir, to live 

above lisl of verbs, and in the 
arc toniiigalcd like Iheir “ root " 
idr- eic 


VOCABULARY OF ESSENTIAL ADJECTIVES 

Secdon I. AD-IKCTIVES SIMILAR IN FORM OR LSACF, IN SPANISH AND ENGLISH 


aiisenfc, absent 
actual, at null, preseni 
active, active 
ayradable, agteeable 
antiguo, antique, old 
anual, annual 
automatico, automat it 
afortunado, foi tunate, hu ky 
amable, amiable 
anterior, anterior 
ispero, rough 
admirable, admit able 
ayudo, acute 

acostumbrado , acc us to med 
absoluto, absolute 

bianco, blank, white 

complete, complete 
concise, concise 
claro, clear, light In colour 
capasR, capable 
central, central 
cierto, certain, sure 
circular, circulat 
civil, civd 


cuntiniio, tontinual 
coniodo, c onvement 
coinercial, commercial 
coniiin, common 
complicado, complicated 
consciente, conscious 
contento, content 
contrario, counm\, op- 
posite 
cruel, cruel 
comicu, comit 
culpable, culpable, guiltv 
curioso, curious, sttange 

diario, daily 
diferente, different 
distiiilo, distinct 
domestico, domestic 
doble, double 
delicioso, delicious 
desconsolado, disconsolate, 
sad 

dclicudo, delicate, pleasing 
dclRado, thin, light 

cxacto, exact 


electrico, electric 
entero, whole, entiie 
extraordinario, ex-tra- 

onhnary 
especial, special 
cxcelcnte, excellent 
extrano, strange, queer 
espl^ndido, splendid 
erroneo, erroneou s , mis- 
taken 

elustico, elastic 
(del) Este, eastern 

firmc, firm, stable 
falso, false 
famoso, famous 
favorable, favourable 
fcrtil, Jertilc 
fine, fine 
fijo, fixed 
franco, frank, jree 
frecuente, ftequent 
fresco, fresh 
fisico, physical 
femenino, feminine 


Rran, Rrande, big, great, 
tall 

genera I, general 
gris, givy 

honrado, honest, honoui- 
able 

humilde, humble 
biimano, human 

inquicto, uneasy 
iRual, equal 
ilustre, illustrious 
importantc, important 
ideal, ideal 
inmediato, immediate 
inutil, useless 
inmenso, immense 
imposible, impossible 
Inclinado, inclined 

justo, just, exact 
junto, joined, united 

liberal, liberal 
local, ImaJ 
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Section I. 
largo, wide, btoad, fum* 

(el) miiiimo, least 
militar, military 
modcrno, modern 
moral, moral 
muclio, much 

negro, black 
nacional, national 
nativo, native 
natural, natural 
neccsario, ncce.warv 
nucvo, new 
noble, noble 
(del) Norte, northern 
normal, normal 
numeroso, numerous 

oriental, eastern 


occidental, del ocMe, 

western 

OMCuro, dark, obscure 
ocupado, occupied, busy 
ordinario, oi dinary 
original, orii^inal 
otro, other 

polvoroso, dusty 
pasado, past 
probable, probable 
principal, piincipal 
proximo, ncM 
perfecto, perjeci 
permanentc, pei maneni 
personal, personal 
politico, political 
popular, popular 
posiblc, possible 
priictico, practical 
prccioso, prei ions, valuable 


privado, private 
piiro, pure, clean 
rdpicd, rapid, fast 
raro, rare 
rcciente, recent 
regular, regular 
religioxn, telij^ious 
rico, rich 

segiiro, secure, certain 
satisfecho, satisfied 
scrio, serious, t(rave 
suave, soft 

sano, healthy . malsano, 
unhealthy 
solo, alone, onl\ 
singular, stmtular 
segiindo, second 
Severn, mmt/c 
silencioso, silent 
sincero, .sincere 


social, social 
s6lido, solid 

superior, superior higher 
salvnje, savage 
sud, del sur, southern, 
south 

trcmcndo, tremendous,, 
grand 

tranquilo, quiet 
terrible, terrible 

ultimo, last, final 
unico, unique, only 
universal, universal 
111 11, useful 

vario, vat ions, different 
vano, vam 
violento, violent 


Section 2. AD.IECTIVES DISSIMILAR IN THE TWO LANGUAGES 


algun, some 
aquel, that one 
atrayente, attractive 
amargo, hitter 
a/.ul, blue 
umbos, both 
a ncho , ' ht oad, wide 
alegre, m.ory, lively 
amistoso, friendly 
agradecido, grateful 
alto, tall, high 
uhierto, open 

halo, low 
bcllo, beautiful 
barato, cheap 
bobo, uHy, stupid 
buen(o), good 
bonito, pretty 

ciego, blind 
cuidadoso, larefiil 
cada, each 

cariAoso, offet nonate 
c^lidih warm {of food, etc.) 
caro, costly, dear 
caliente, hot {genet at word) 
chico, small 
cuadrado, squat e 
cansado, ured 
cualquier, any 
corto, .short 

delcitoso, delightful 
dcreclio, right, straight 


deseoso, desirous 
dichoso, happv 
duro, haid 

disponibic, free, disposable 
diilce, sweet 

desgraciudo, unfoi ttinaie 
digno, worthy 

cnoiado, annoyed, angry 
enfermo, ill, sick 
ese, that 
este, this 
escondido, hidden 
estrecho, nanow 

frio, cold 
liicil, easy" 

Hcl, faithful 
leo, ugly 

Mneo, weak, feeble 
feliz, happy 
Hoio, lax, slack, iazv 
fuertc, stiong 

gordo, fai, plump 
grueso, thick, bulky, gro.ss 
gastado, worn-out, .spent 
gracio^o, pleasing, fu/inv 

hondo, deep 
liermoso, beautiful 
hueco, hollow, empty 

i/quierdo, left {-hand side) 

joven, \oufig 


llano, plain, level, flat 
llenu, full 
limpio, clean 
limbre, fiee 
lento, slow, lingering 
loco, mad, insane 
Undo, pietfv, hcautifiil 
lislo, ready, api 
ligcro, light (not heavy) 
liso, plain, flat, even 

mill, main, had 
meior, hettci 
nioreno, itro\sn, swarthy 
mudo, dumb 
miierto. dead 

maiiso, tame, meek, gentle 
medio, half 
malsano, unhealthy 
inismu, same 

oplimo, best 
(de) oro, golden 
ocioso, idle, lary 
orgulloso, proud 

pcligroso, dangerous 
poco, little, .small {quantity) 
primero, first 
pardo, efrah, giev 
pesado, heavy 
pequeno, .small (sire) 
pequenito, very small 
pobre, poor 
pronto, read}, quick 
propio, pi Opel, one's own 


presto, ready, piepared 

peor, worse 

(el) peor, the worst 

querido, dear, darling^ lov\ 
mg 

rojo, fed 
redondo, round 

siieio, dirty 
sordo, deaf 
scco, dry 

sigiiientc, following nesr 
suelto, loose 
semejanie, similai 
sencillo, simple 
sollcro, bachelor, single 
sonolienlo, sleepy, diows\ 
siibilo, sudden 
sabio, wise, sage 

temprano, early 
tul, such 
tanin, so {much) 
tunto, idiotic, stupid 
tardc, fate 
todo, all 
Iriste, sad 
tieso, haid, stiff 

vivo, living 
viejo, old 
vacio, empty 
verde, green 
verdadero, true 


INN ARI ABIE WORDS 
1. ADVERBS 


acA, hither 
ahora, now 
aqui, here 

aim, alii, ahi, rhete, thither 
antes, before 
aun, yet, as yet, even 
ayer, yesterday 
asi, so, thus 
abajo, down, below 
acaso, perhaps 
adelante, forward 
afuera, outside, abroad 
anochc. fast night 


apenas. scarcely 
aprisa, qiiuKly 
arriba, up, upstairs 
alras, hackwanis 
a la miida, m fashion, 
style 

al momento, instantly 
a mds tardar, at the latest 
a menudo, often (muy — . 

ven' often) 
a veccs, sometimes 
a riempo, in time 
a la derecha, to the right 


a la izqulcrda, to the left 
al rededor, aiound 
al por mayor, wholesale 
al por meiior, retail 
a I fiado, on credit, trust 
algo, somewhat 
antcaycr, day before yester- 
day 

alto, aloud, high 
atrasado, behindhand, be- 
hind 

adelantado, ahead, in ad- 


bivj), well 

bastante, enough 

bajo, under, underneath 

como, as 

cuando, when 

con todo, notwithstanding 

casi, almost 

claro, dearly 

cerca, near 

contra, against 

de buena gana, willingly 
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Essential Vocabulary— Verbs, Adjectives. 

INVARIABLE WORDS ADVERBS (conni.) 


de mala gana, utiwilhngly 
despiies, after,, ajlerwardft 
donde, where (also, adonde) 
de nucvo, again, anew 
de vez cn cuando, from 
time to rime 
de nochc, hv night 
de dia, by day 
dcntro, within , 
dctrAs, behind 
despado, slowJv 
demds, besides, above a 
certain quantity 
dcmasiado, too much 
desde, since 

durante, during in the 
meanttnie 

cntonces, then 
en scguida, soon, im- 
mediately, at oiue 
enfreiilo, opposite 


cii oira parte, ehewhete 
en todas partes, every whet e 
en nfnguna pnrte, nowhere 
endnia, above, over 

fijcra, out, outside (de 
fuera) 

gnta a gota, diop by diop 

hoy, to-dav 
harto, full, suffiaent 

iamas, never (stronger lh.in 
nunca) 

liicgo, saon 
lejos, fat 

iiiuhaiia, tomoitfiw 
iiiiis, mote 
inenos, h 


inucho, muth 
muy, vei'r 

manana por la madana, 

t onion o M' morning 
mal, badiv 

mas o nienos, mine o*' less 


111 noi 

no, no, not 
nunca, nevet 

poco, little 

poco a poco, Jiifle by little 
iqtiantityt deerec) 
pues, then 

pasado mahaiia, day nftei 
to mono M- 
por ultimo, finally 
paso a paso, ^tep by step 
por ut|ui, hei eahoufs 
por alld, thereabouts 


etc. 


auiza, quizes, perhaps 
raras veces, seldom 
si, ICS 

siempre, alwa\s 
sin embargo, neyertheless 
st'ilo, only, alone 
sin duda, doubtless 

tal vez, perhaps 
tamhi6n, also, likewise 
tan, so, as 
I unto, so niinh 
(odavia, yet, still 
tempraiio, eailv 
lardc, late 
I am poco, neither 

lilliinanicntc, latch 

>a, now, aheudv 


2. PREPOSIIIONS 


a, at 

a causa (de), baanse ol 
a excepcion (dc), seith the 
exception of 
a Tuerza (de), hv dint o/ 
a pesar (de), in spite of 
acerea (cle), about, lon- 
( ei ning 

ademas (dc), m addition to 
alrededor (de), aion/id 
ante, he foie 

antes (dc), hefoie (tinr 
Of del ) 

liajo. nndei 

cun, uiili 
contra, ugainsi 


coiiformc (a), actouhng to 
coiifrurio (a), ion nary to 
eorrespondiente (a), (O 
tesponding to 
cerca (de), neai , dose to 

de, of 
desde, fioni 
durante, dnnni’ 
dehajo (de), undet, uadet- 
neath 

delaiite (de), hefoie {plate) 
deiKrti (del, within 
despues (de), oftei {mm 
Ol der) 

detri^s, hdiind {tinu, oidet) 
en, in 


entre, among, hetween 
excepto, e.seept 
en ciianlo (a), in legaid to 
en freiile (ile), tn hont of 
en vez (dc), instead at 
ciicima (de). ahuve, o\ei 

Irenie (a), opposite to 
fuera (de), outside of 

liaciu, tow aids 
liasta, until, up le 

|uiHo (a), I htse to 

leios (de), fai fiom 

mediuiite, hy means of 


para, for 

por lot, hy 

por causa (de), on account 
of, because of 
por razon (de), hv teason 
of 

respeclo (a), wuh tespect to 

salvo, save, csiept 
segiin, ateoiding to 
sill, w'lthoM 

sin embargo (de), not wuh' 
standing 
sobre, on 

tras, aftei 
toeaiil c , / egm ding 


3. CON.IliNt HONS 


5. INTER.IKC IIONS 


O, II, or 

y, e, and 
pero 1 
mas > hut 
sino J 
ni, not 

Ilf . . . siqiiiera, not eseti 
111 . . . rii, neithci . . not 
que, that 
si, if 

plies, then, since 
'‘'aliii dc que, in ordei that 
'^a menos que, unless 
asi que, so that 
asi . . . como, both . . and 


I ahho 

^hieii que J 

apenas . . . cuaiido, scarce- 
l\ . , when 

♦en caso que, in case that 


*hiego que, as soon as 
♦iiiieiitras que, while 
para que, m ordei that 
porque. because 
*dc mode MUf y 
♦dc maiiera que J 
’"supiiesto que, gretnied that 
no solo . . . sino, not oafs 
. , hut 


* Take the iiLihiiiiKli e Sue paye 2219 


In the above list of woids u strict alpliahclical oidci 
IS not observed ‘ this helps in the Icaining piocess. 

Nfjp’. — 1 1 IS often a subtle poini of grammai to 
decide whether a word is adverb, preposition, oi 
conjunction. The learner is advised to be content, 
for a beginning, with a knowledge of (he equivalents 
given above. Ixpcnencc vvill teach him exact usage. 


4. interruga'hves 


^ Qui^n ? / 

i CuAI (es) ? miedt 
i Cdyo (-a, -os, -as) ? 
Whose ? 

I Cudnto (-B, -os, -as) ? 

Mow much ? How manv'^ 
i Cudndo ? When? 


I Ddnde ? Where 
Adonde ? Whither ^ 
I Como ? How ? 

I Por qii6 ? Why 
* Out- cos. 7 \ 

i Quo I ( 


I Vaya 
; Anda 


; Hola : lldio ' 
i Ole ! Well done ' 

; Otra lez ! Fncoie ' 

Again ! 

; Cara in ba ! Heavens ! 

\ Vanios ! Well, now ! 

J r Go on ' {Tell 
i -j that to the 

y man ties ^) 

, Bravo ! Biavo ! 

\ C iiidado ! Be 
luwk out f 
\ Pare ! Alio ! 

Hall ' 

i Calla ! Silence 
up f 

; Oiga ! Listen ' 


careful ' 
Stop f 
f Shut 


; Ay de nil ! Alas for me * 
etc 

i Hombre ! Ceiv common 
in all Spcinish-speaking 
countries, and often used 
to puneiuate sentences. 
Means “ My dear 
fellow," etc. Used alone 
It may e.\picss astonish- 
ment. 

f Do not mean 
i Dios ! 1 “ M} God !" 

i Por Dios ! ^ hut merely 
; Dios mio ! “ Good gra- 

\^( loits f" 

i Adclaiite ! Come m ! 


6. GRELIINGS, etc. 


I Que tal ? f amihur and 
fnendh way of saying 
I C6mo esti Vd. ? How 
are you ^ 

Buenos dias, Bueiias tardes, 
Buenas noches. Good 

morning, evening, night. 

Hasta luego. Until we 
meet 

Hasta la vista. Au re voir 

Hasta mabana. Until 


i Adios ! Good-hye ! 
i Vaya Vd. con Dios ! 
Muy it go well with 
you. Icnewell / 

; Huen via)e ! May you 
have a good voyage ! 
i Buen provecho ! j Buen 
apetilo ! May it benefit 
you ! May you have a 
good appetite ! (said at 
mealtimes) 

; Salud '. Good health 
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LESSON II 

Extracts Illustrating Vocabulary and Grammar 

(I) MADRID 


Heiiios recorrido Madrid en Ins opuestus direcciunes 
quc 

We surveyed Madrid in directions opposite to 
those 

inarcan sus cuatro punlos cardiiiales, despaclo, con puso 
mesurado 

marked by its four cardinal points, slowly, with 
calculated step 

y ojo atento, sin la mcnor inquielud que pudicra 
amenauar 

and allcnlivc eye, without the least hustle that might 
dimmish 

niiestras inipresroncs. Tiivimos la hueiia veiitiira de 
llcKBr con 

our impressions. We had the good luck to arrive 
during 

unos dias sol primaveral que invitaban a las excursiones 
por 

some days of spring sunshine which invited excursions 
through 

los blirrios lejanus y por los alrededores. El sol que 
uqui 

outlying districts and suburbs. The sunshine w'hich 
here 

reina d 6 |asie sentir con ardorcs dc pais tropical y el 
cielo cs 

reigns can be felt with (the) ardours of n tropical 
country and the sky is 

tan azul y deslumbraiite como los eielos de America. 
Inqiiirimos : 

as blue and da//.ling as that of South America Wc 
inquire 

— i Siempre hace este sol en Madrid ? 

-Is there always sun(shine) like this m Madrid ' 

Cuaiido sale el sol brilla y calienla que da gusto — se 
nos contesta. 

— When the sun comes out it shines and warms so as 
to give pleasure — we arc told 

I Y niinca hace Trio ? i Nunca soplaii \ieiitos 
huracundados ? 

— And It IS never cold ? Arc (here never hurricanes 7 

— Kara vez, muv poco — sc nos vuelve a contestar. 

— Rarely, very little - they answei (again) 

No dudamos ya de que nos ballamos en un pais de 
cliina 

We doubt no more that wc are in a countiy with u 
benign 

benigno, y nos echamos a andar por las accras de sol 
en busca de 

climate, so wc set about walking the sunny paths 
seeking 

sensacioncs. Ciiando cae el dia regresamos al bulel. 
no solo para 

sensations. When day falls wc return to (he hotel 
not only for 

reposarnos, sino tambicn para cafalogar las seiisacioncs 
Luego, 

rest, but also to catalogue (he sensations. Soon 


al tomar la pluma y con cl apremio de concretar un 
juicio, tra tamos 

on taking the pen and intent upon fixing a ludgmcnt, 
wc endeavour 

de liacerlo de csla manera : Madrid os una cuidad 
agradable, 

to do It as follows . Madrid is .1 pleasant eitv, 
bulliciosa, alcgre ; alegre y conllada. como se ha 
dado cn llamarla. 

lively, cheerful ; cheerful and forward, as it has (so) 
often been called. 

La cindad de \ieio aspecto ha desapareeido para coder 
su 

The city (m its) old aspen h.\s disiippcared to yield 
place to 

lugar a iina metropoli modenisima, eon edificios de 
discutible 

a most modern metropolis wuh buildings of dis- 
putable I 

arquitectura que ban sido corsTruidos en un abrir yi 
cerrar de \ 

architecture which have been buili in ilie opening andl 
shutting of 

ojos, por obra y graeia del ccmciitn armado. La 
piedrn ha sido 

the eyes, by work and grace ol reinfoiccd cement Slone 
has been 

relegada. Estamos hoy. iiidiidableinente, en la edud 
del ladrillo 

banished We are, to-day. undoiiblediv m ihe ime ol 
brick 

y cl hormigon. Con todo lo que se piidiera ohjetar 
sobre 

and concrete. Lor all that one mav be opposed lo ihe 

la desigiialdad de los estilos arqiiiteetbnicos, Madrid 
rcali/a 

inequality ol aicliiteetural sivles, Madrid icpiesents 
el tipu de ciudud municipal —como lo entienden v 
pniclicaii 

the t>pc of municipal city — such as i^ understood and 
practised by 

los alemanes — cscrupulosamentc limpia y abierla a I sol 
y al aire. 

the Germans -scrupulously clean and open to ihe 
sun and to the an 

This extract is taken with ackiiowkdgemenis horn 
r\pona . Mcduationes i' Andanzas by the Aiucntme 
writer Ricaido Saenz Hayes (Hiicnos Aires, ) 

Notf. — In the above and in the next extract, 
given lo illustrate the flexibility and scope of the 
instrument provided, it will be observed that the 
difficulties of grammar and vocabulary are few. 
An occasional reference to a dictionary will 
nearly always get the student over those for 
which a solution has not been provided. 
Occasionally iciea.s rather than words may cause 
hesitation. 


(2) EL DISCIJRSO DE DON QUMOTE A LOS ( ABREROS 


Don Ocixotf's Spffc 

Dcspii^s que Don Quijote bubo hien satisfcclio su 
est^niiigo, tom 6 

After (that) Quixote had well sati.sfied his 

stomach, he took 

un puno de bellotas cn la mano, y mirAndotus atentamenle. 
S 0 II 6 

a handful of acorns (in his hand), and looking atten- 
tively at them, gave 


Fl 10 IHF Goaihfrus 

la voz a semejuntes razones : Dichnsa edad y siglos 

dichosos 

utterance in this fashion " Happy age and happv 
ecniiines (were) 

aqiielios a quien los antigiios pusieron nornbre dc dorados ; 
y no 

those upon which the ancients bestowed (the) name of 
golden : and not 



Extracts -> 74 ^ 


prirquc en ellos el oro, que cn esta nuestra edad de 
hierru tanto 

because in them gold, which in this iron age of ours 
IS so greatly 

se estima, sc alcanzase en aquella \cnlur05a sin faliga 
alguna, 

esteemed, could be obtained in that rorlunale (period) 
without any toil, 

sino porque entonccs los qiic cn ella vidian, ignoraban 
cstas do 8 

but because those who lived then did not know these 
two 

palabras de Uuyo* y ‘ mio.' Eran cn uquclla saiita 
edad todas las 

words ‘ mine ’ and ‘ thine.’ Jn that blessed age 
were all 

cosus comiines : a nadie Ic era ncccsarin, para alcaii/ar 
su ordinario 

things (in) common ■ (o nobod}' was it neecssar\. in 
order to win his daii> 

sustcnlfi, tomar otro tnibajo que alzar lu niano, > 
alcan/arlc 

sustenance, to engage in any work save to extend his 
hand and take it 

dc las robustas encinas, que libcralmcnte Ics cstaban 
convidando 

from the stout oaks, which were liberally inviting 

eon su dulcc y sazonado fruto. Las claras fuentes y 
corrieiitcs rios 

with their sweet and relishing fruit. The clear foiiniains 
and running streams 

cn magiiiliea ubiindancia sabrusas y trasparentes agitas 
Ics ofrceiaii. 

olletcd in magniliccni abundance delicious and limpid 
waicis 

'“En las qiiicbrus dc las penas y cn In liucco de los 
■^r boles 

“ In (he clefls of (the) locks and in the hollow ol 
(the) liees 

toniiahau su rciiiiblica his solicitas > discrctas abejas, 
ofrccicndo 

did the busy and sagacious bees rn.ikc their lepublie, 
ollcring 

a ciialquicra mano sin iiitercs alguno la Icrtii coscchu 
dc su 

to every hand without any interest the fertile harvest 
of their 

dulcisimo trubajo. Los valicntcs alcoriioqucs despcdiaii 
dc .si, sill 

sweetest labour The mighty cork-trees divested 
1 hcMiiselves, without 

otro artilicio que cl dc su cortesiu, siis anchas y livianus 
cortc/us, 

any othei ail (but) iluil of their own courtesy, of their 
broad light barks, 

con que sc comcnzaroii a cubrir las casas sobro riisticas 
cstacas, 

with which men began to roof (the) houses (built) on 
Hide slakes, 

sustentadas no mas que para defeiisa dc las incicmciicias 
del ciclo. 

supported onlv as a defence against (he inclemency of 
heaven 

Todo era paz cntonccs, todo amistad, lodo concurdiu : 
uun 

“ All was peace then, all fiicndship, all concord 
as vet 

no sc tiahia alrevido la pesada reja del corvo arado a 
abrir ni 

there was no attempt by the heavy ploughshare to 
(break) open or 

vliitar las enlranas piadosas de nuestra primera madre, 
que clla 

disturb the tender bowels of our first mother, who 

sin ser forzada ofrecia por todas las partes dc su Tertll y 
espacioso 

without constrain* yielded from every part of her 
fertile and spacious 

seno lo que piidiesc liartar, snstentar y dcleitar a los 
hiios 


bosom all that could fill, sustain and delight the 
children 

que cntonccs la poseian. Entonccs si que andaban las 
simples y 

who then possessed her. Then (verily) roamed (he 
simple and 

hermosas zagalcjas de vallc en vallc y dc otcro cn otero, 
en tren/.a 

beautiful shepherdesses from vale lo vale and hill lo 
hill, desses flowing 

y cn cubcilo, sin niiis icstidos dc aquellos que eran 
monesicr para 

and braided (and), with no olhei garments bui those 
needful to 

cubrir hoiicstiimente lo que la hoiicstidad quicrc y ha 
querido 

cover modcsily what modesly requires and has required 
sienipre que se cubru ; > 110 cran sus udoriios dc los 
que aliora 

always to be covercil , not were then ornaments like 
(hose now 

sc iisan, a quicn la purpura de I'iro > la por tuntos modos 
martirizadu 

used, which (the) purple of lyre and (the) much 
tortured 

seda encarecen, sino de alguiias hojas de verdes lampazos 
silk set oft, but (only) a few green dock leaves 
y yedra eiitretejidas, con lo quo quizu iban tan pomposas 
y compueslas 

and ivy intertwined, wherewith possibly they strutted 
as bravely and composed 

coiiiu van aliora nuestras cortesanas con las raras y 
peregrinas 

as do now our courtesans wilh the rare and far- 
fclched 

iiivencioiies que la curiosidad ociosa les ha niostrado. 
.irtifiecs which idle curiosity has taught them 

** Entonccs se dccoraban los concetos aiiiorosos del 
alma simple y 

' Then were clothed the amorous conceits of the 
soul simply and 

scncillamentc del mismo niodo > inanera que ella los 
eoiicebia, sin 

innocently in the same mode and mannei as (hey were 
conceived, nor 

buscar artificioso rodeo de palaliras para encarccerlos. 
No habia 

sought (they) by arlificiul subterfuge of words lo 
enhance them, 'fhere w'as no 

la traude, el engano ni la malieia inezcliidose con la 
verdad y llaiicza. 

fiaud, or deceit, or malice mingled with truth and 
s t ra I gh I fo r w a I d n ess. 

La justicia sc cstiibn cn sus propios t^^rrninos, sin quf 
la osasen 

Justice was kepi within her own bounds, nor dared lo 
turbar ni ofender los del luvor ) los del interns, que 
lanlo 

disturb or assail her either favour or interest, which so 
greatly 

ahora la meiioscabaii, (urban y persiguen. La ley del 
cncaje aun 

now impair, pervert, and importune her. Arbitrary 
law had as yet 

no se liubia sentado cn el entendimiento del juez, porque 
cntonces 

not pos.sessed the understanding of (he judge, for then 
no habia que ju'zgar ni qui^n fuesc juzgado. Las 
donccllas y la 

(here was nothing and nobody lo be judged. Maidens 
and 

honestidud andaban, como tengo dicho por donde quiera, 
sola.s y 

modesty wandered, as 1 have said, where they willed, 
alone and 

scncras, sin (ernor que la ajena desenvoltura y lascivo 
intento 

unattended, without fear that improper gesture and 
lewd intent 



